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SHOCK is a complex syndrome having 
many causes and presenting many 
symptoms. Recent research' has dem- 
onstrated that in post-operative and 
post-anesthetic shock intramuscular 
pressure drops before venous pressure 
fails. This intramuscular pressure is of 
greatest importance in maintaining pe- 
ripheral circulation and venous pressure 
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is returned to normal by a restoration 
of intramuscular pressure. 
CORAMINE,* of all the drugs tested, 
was found to promptly and spectacu- 
larly increase intramuscular pressure to 
normal. It was used intravenously in 
doses of 5-10 ec. 

1Gunther, Lewis, Engelberg. Hyman and Strauss. 


Med. Sci., 204, 266-283, Aug., 1942. 
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Original Communications 


THE STATUS OF ARTIFICIAL INSEMINATION* 
A Critical Review 
Cuair E. Fousome,t M.S., M.D., F.A.C.S., New York, N. Y. 


HE supporting evidence for the’ success of artificial insemination 

has been based to a considerable extent upon veterinary practices 
among farm animals. In fact the placement of male sex cells by artificial 
means within the genital organs of the female remained chiefly an 
experimental curiosity in the animal laboratories until Iwanoff* con- 
sidered its practical veterinary value, in Russia, in 1899. This in- 
vestigator worked principally with horses, obtaining a percentage of con- 
ceptions higher than that of natural matings while the reproductive 
capacity of the stallion was multiplied ten times. Although World 
War I foreed the suspension of his work until 1923, the economie ad- 
vantages to animal husbandry were not overlooked. 


Brewer? states that the Moscow Experimental Station up to 1932 
impregnated successfully, by artificial means, two million cows, three 
million ewes, six hundred and fifty thousand mares and two hundred 
thousand sows. In a forty-day breeding season it became possible to 
fertilize four thousand ews from one ram, and in a period of sixty days 
twelve to fifteen hundred calves could be sired by a single bull. The 
experiences of the Artificial Insemination Stations, in this country, under 
the various animal hushandry departments in our Agricultural Schools 

*Presented, by invitation, at a meeting of the New York Obstetrical Society, De- 
cember 8, 1942. 

¢On Active Service as P. A. Surgeon, U, S. Public Health Service. 


NoTE: The Editors accept no responsibility for the views and statements of 
authors as published in their ‘‘Original Communications.’’ 
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and Government Experiment Stations have been much less extensive 
as compared to the Russian statistics. Salisbury’ states that the most 
recent information available with respect to the total number of cattle 
artificially inseminated in the United States, is contained in a publica- 
tion of the U. S. Department of Agriculture. This report lists the 
artificial breeding associations in the United States which were active 
as of Jan. 1, 1942. This publication* shows that but 64,3835 cows were 
signed up in organizations in which all of the breeding was done by arti- 
ficial insemination. Salisbury, in his recent communication,® states that 
artificial breeding of cattle in the Agricultural Experiment Stations is 
limited usually to those eattle owned by the stations. He writes, 
‘‘actually, there are very few cattle artificially inseminated at the agricul- 
tural experiment stations,’’ and that the interest of the teaching institu- 
tions is centered now on semen physiology. 


The attempt to transfer artificial insemination from the field of 
animal research and experimental curiosity to a legitimate method of 
treating human sterility, as a sequel to wise selection and careful study, 
did not meet with much success save in isolated instances.°~‘ 


Rohleder,® in 1924, was able to collect only 123 human eases, artificially 
inseminated, from the world literature and among these he could unearth 
but 47 examples of impregnation. KEnglemann,’® in 1928, brought 
Rohleder’s series up to a total of 185 eases with 65 successes. Schoro- 
howa,'® in 1927, reported on 88 individuals with 33 fortunate results. 
Seguy,'! in 1935, reported seven successes among sixteen women treated 
by artificial insemination; while he had published an earlier series of 
24 treatments, in a few women, without a single conception. Beardsley’? 
reported two pregnancies after using donor semen, but he does not state 
the total number of patients treated. 

Seashore,'® in 1988, reviewed the American literature from 1902 on, 
and was able to discover only twenty-four articles on the subject. He 
added a single ease report. Donor semen was used in his ease. 
Cohen,'* Diekinson,'® Goldberg and Schatz,'* Israel,'* and Stokes!’ 
each added one to six successful eases to the literature. It remained for 
Cary*’ to add the largest single series to the American writings. In one 
group of 17 women, inseminated one to six times with donor semen, he 
obtained nine pregnancies; while in 18 additional cases, inseminated 
with a total of 37 specimens from husbands, he procured only four sue- 
eesstul results. Cary is skillful, meticulous, and has had, without doubt, 
a longer experience with artificial insemination than any other clinician. 
It is to be noted that his results were much less favorable than those 
reported by Seymour.?! Cary says of the latter author that she ‘‘relates 
unique experiments in this field and she seems to attain results not 
equalled by other reporters.’’ The writer @eneurs heartily with Cary 
in this last statement for, until June, 1941, the date of Seymour and 
Koerner’s more recent report, the total number of suecesses revealed re- 
sults which were anything but striking or encpuraging. 

In 1941 Seymour and Koerner”? 
by bringing forth a paper purporting to summarize the results of a 


astounded students of these problems 


recent survey of the status of artificial insemination in the United States. 
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These authors state that this survey disclosed that ‘‘9,489 women had 
achieved at least one pregnaney by this method.’’ This number is 
arresting when one considers that it is approximately twenty-one times 
greater than that reported in the entire medical literature during the 
previous four decades! Perplexity besets the thoughtful readers of that 
report?? when in the third paragraph they find this astounding statement : 
‘‘More than 97 per cent of all the pregnancies resulting from artificial 
insemination terminated in living, normal babies.’’ 

Because Seymour and Koerner’s experiences and reported findings 
differ so markedly from the conclusions of other authors, it follows that 
the contribution of these authors should be subjected to the most critical 
and impartial analysis. If their report will stand the test of scientific 
scrutiny it obviously would represent a couspicuous milestone in the 
management of human sterility. However, because their figures are 
curiously at odds with the generally accepted conclusions of obstetric 
statistics, doubt concerning this unconfirmed analysis cannot help arising 
in many minds. Furthermore, the article?? is undocumented, without 
a single bibliographic reference, and the findings were such as to be in 
dramatie contrast to all other reports on this procedure. Competent 
clinical specialists were forced ipso facto to entertain genuine doubt 
concerning the unique success as disclosed in this report or else question 
their own professional ability in the treatment of their patients with 
sterility. 

Brewer? states that, ‘‘Every year in the United States about 50,000 
women leave the marriage altar, later to discover they cannot have chil- 
dren, while about 2,000,000 couples who are of child-bearing age are con- 
stantly in that condition.’’ In days of war with its tremendous increase 
in marriages, an increase in 1941 over 1939 of 304,000 marriages, or 22.1 
per cent,?? the problem of sterility will increase in a proportionate degree 
to the increase in the actual number of births, an estimated 3.4 per cent 
increase in June, 1942, over June of 1941.74 


In the interest of these many real and potentially sterile couples, in 
the process of exhausting every possibility of discovering an office 
method which could be helpful in handling certain carefully selected 
sterility cases, I have made a critical analysis of Seymour and Koerner’s 
provocative report. which appeared in the most widely circulated of 
medical periodicals, the Journal of the American Medical Association.” 


An Analysis of the Seymour and Koerner Mathematics 
Dr. L. B. Tuckerman, a physicist who has merely a layman’s interest 
in biologie problems, noticed this article? and was interested enough in 
the unusual ratio of boys to girls therein reported to read it in detail. 
He was immediately struck by the glaring mathematical discrepancies in 
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the figures presented. He has kindly forwarded the following com- 
ments: 


‘*Tf ‘9,489 women had achieved at least one pregnancy by this method’ 
and in ‘1,357 patients (presumably women) more than one pregnancy 
was effected by this means,’ how did it happen that there were records 
of ‘nearly 9,500’ ‘children sired by this method,’ instead of at least 
9,489 plus 1,357 which equals 10,846? 

‘‘The remark is made that ‘more than 97 per cent of all the preg- 
nancies terminated in living, normal babies,’ but 10,846 times 0.97 
equals 10,521, not 9,489. 


5,728 3510 
Pregnancies Initiated] Pregnancies Initiated 
by the use by the use 
of Husband of Donor 


Fig. 1.—(By permission, Journal of the American Medical Association. ) 


“In Fig. 1 (of the original article) listing 3,623 plus 2,105, plus 
2,060, plus 1,450 equals 9,238 ‘viable pregnancies,’ which checked with 
the ‘9,238 children conceived,’ listed in Fig. 4 (showing geographic 
distribution in the United States by groups). Now 9,288 divided by 
9,489 equals 0.9735 which seemed to correspond to the ‘more than 97 
per cent’ noted above. If we identify ‘viable pregnancies’ with ‘children 
conceived’ this would seem to be a satisfactory check. However, when 
the distribution of ‘viable pregnancies,’ listed in Fig. 1 is compared with 
the distribution of ‘pregnancies,’ mentioned in the second paragraph, 
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both amazement and exasperation grow.”’ 


in Table I. 

‘‘Where did the extra 54 boys come from? Misprint does not explain 
this inconsistency since the totals noted above are the correct totals of 
the individual items. Further the first table totals 9,489 while the items 
listed in Fig. 4 total 9,238. 


The comparison is shown 


TABLE I 
= HUSBAND SEMEN DONOR SEMEN 
BOYS GIRLS BOYS | GIRLS TOTAL 
Pregnancies 3,069 2,271 2,107 1,542 9,489 
Viable pregnancies 3,623 | 2,105 2.060 1,450 9,238 
Difference 54 | — 366 47 99 ~ 95] 


‘‘TIt may be too much to expect physicians to give a set of figures which 
will counterbalance, nonetheless it does seem that any comment on the 
unusual boy-girl ratios noted might better be withheld until the dis- 
erepancies in the figures are explained. Incidentally there were no cases 
of twins reported in this article. It doesn’t seem probable that twin 
births could account for the extra 54 boys for that would assume an 
even more remarkable distribution of sex ratios. In an ordinary series 
of 10,000 pregnancies one would expect about 125 pairs of twins. <Ab- 
sence of any comment on this feature makes the reliability of the report 
seem even more doubtful.’’ 

Brunner,” in a recent survey of 1,556 normal conceptions, reports that 
but 869 (55.8 per cent) of these fertile matings reached viability. Preg- 
naney wastage by spontaneous abortion alone, as a single causative 
factor is high. Malpas?® estimated an 18 per cent loss among his 2,000 
fraternities examined; Whitehouse?’ found 17.6 per cent; Mall,?* 20 
per cent; Brunner and Newton,”? 15.8 per cent; and Stix,®® 6 per cent, 
terminating in spontaneous or unintentional abortion. Hamilton*! states 
that among 388 women, seen at Bellevue Hospital, there was an aggregate 
1,240 pregnancies prior to the current gestation, in this study period, 
and that 13 per cent of first pregnancies in the previously gravid group 
ended in spontaneous abortion, while 17 per cent of all pregnancies of 
a higher order than the first ended in spontaneous abortion. One might 
compare the above reports with the unusually low total pregnaney 
wastage, from all causes, which is slightly less than 3 per cent as cited 
by Seymour and Koerner” in their article. In Brunner’s series?® of 
1,556 conceptions achieved by normal coitus, approximately every 
twenty-third conception resulted in fetal wastage. In Seymour and 
Koerner’s figures, when computed from their own numbers (9,489 - 
239 [217 + 22] equals 9,250, divided by 9,489 equals 0.971, minus 1.000 
equals 0.029 or 2.9 per cent pregnancy wastage), we find that only the 
three hundred and forty-fifth conception is claimed to have resulted in 
fetal loss. 


The foregoing discloses a salvage of double the Stix findings, about six 
or seven times that of Malpas, Whitehouse, Mall, Brunner and Newton, 
and fourteen times that of Brunner’s larger series. 

To secure this enormous increase in fetal salvage it would appear, 
statistically, that the old-fashioned connubial techniques, as practiced to 
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effect conception, are distinctly deleterious as a process involving 
perpetuity to our race. Perhaps man can populate more efficiently and 
with greater fetal salvage, quantitatively and biologically, without the 
distracting pre-occupation of sexual congress! 

Mathematical skepticism soars rapidly with the dizzy climb of the 
ascending limb of the curve seen in Seymour and Koerner’s Fig. 322 
(the points in the ascending segment of this curve jump from one locus 
of intersection, of below 100 cases on the vertical coordinate with ap- 


4312 
Number of 
pregnancies 
initiated 


1916 


5 10 15 20 
Number of Inseminations used 


Fig. 2.—(By permission, Journal of the American Medical Association. ) 


proximately 8 inseminations on the horizontal coordinate, to its sue- 
ceeding point of 4,312 cases on the vertical axis of the coordinate where 
it is intersected by the number of 12 inseminations from the horizontal 
axis). (Fig. 2.) From this curve one would gather that the chance for 
successful impregnation was approximately 438 times greater upon the 
oceasion of the twelfth artificial insemination than upon the fourth to 
the eighth insemination. It is impossible to reconstruct a complete curve, 
using the Seymour and Koerner figures cited in their first table entitled 
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‘‘Relationship of Pregnancies to Number of Inseminations,’’ because the 
loci of the coordinates are missing for the ordinates of the fourth, fifth, 
sixth, seventh, tenth, eleventh, thirteenth, sixteenth, seventeenth, nine- 
teenth order and those beyond the order of the twenty-first insemination. 

From Seymour and Koerner’s (first) table illustrating the relation- 
ship of pregnancies to the number of inseminations, one can ealeulate the 
total number of inseminations necessary to secure 9,365 pregnancies 
(Table IIT). On the assumption that the ‘‘number of pregnancies re- 
sulting’’ from artificial insemination is absolute as related to the ‘‘num- 
ber of artificial inseminations employed,’’ the items in these two columns 
could logically be multiplied, with the exception of 124 pregnancies re- 
sultant from more than 21 inseminations in each ease, and the total num- 
ber of artificial inseminations could be obtained. 


TABLE II. RELATIONSHIP OF PREGNANCIES TO NUMBER OF INSEMINATIONS 


NO. OF PREGNANCIES NO. OF INSEMINATIONS TOTAL NUMBER OF ARTIFICIAL 
RESULTING EMPLOYED INSEMINATIONS 

3 1 3 

2 34 

409 3 1,227 

61 8 488 

897 9 8,073 
4,312 12 51,744 
1,916 14 24,908 
1,003 15 15,045 
367 18 6,606 

139 20 2,780 

241 21 5,061 
9,365 115,969 


*Numbers not included in totals. 


This caleulable total number of artificial inseminations was 115,969, 
the number necessary to impregnate successfully 9,365 women. One 
must also bear in mind that in ‘‘1,357 patients more than one pregnancy 
was effected by this means,’’ hence a reader, who is statistically inclined, 
would think obviously, was it necessary to employ artificial insemination 
for the second pregnancy an average of 12 times? One is left with the 
implication that the No. 12 bore supernatural properties and the pre- 
ceding 11 artificial inseminations were but part of the ritual to attain 
eventual ovum penetration by the sperm upon the _ preternatural 
“Twelfth Try.’’ It was obvious that such figures based upon such a 
large series of observations would furnish, to those interested in the 
problem of artificial insemination, considerable quantities of documen- 
tary evidence useful to advance investigation still more in these problems. 

The author was not alone in his interest in this unique table and 
figure*® as portrayed by Seymour and Koerner. Dr. Robert C. Cook, 
editor of the Journal of Heredity, in a letter to Dr. Alan F. Guttmacher 
(both individuals*” ** giving permission to use excerpts), in commenting 
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upon this interesting chart (Fig. 3 of Seymour and Koerner), points out 
sucecinetly and with good humor, the obvious inaccuracies leading to the 
construction of this figure but without going into pedagogical detail. 
He writes, ‘‘One thing that puzzles me is Seymour and Koerner’s Fig. 3. 
Kleven ... is considered a magic number. Here we have twelve taking 
its place. Is there any good reason why 12 should be so magically much 
better than 11 or 18? Maybe 13 is an unlucky number. Looking again 
at this chart apparently 7 or 11 are the magie numbers, as between them 
insemination really takes place.’’ .. . ‘‘This curve is also a mystery.’’ 
It is not unusual to discover that 22,358 doctors (74.5 per cent) failed 
to reply to the survey letters mailed to 30,000 physicians in this country 
by Seymour and Koerner. It is, however, most difficult to understand 
why two of every three of the doctors responding to such a questionnaire, 
were able to report parallel success with any single medical procedure! 


The Medicolegal Aspects of Artificial Insemination 


Israel'® differentiates the techniques using the individual donors 
furnishing the sperm specimens to the doctor, for artificial insemination, 
by setting up two descriptive categories, homologous artificial insemina- 
tion using the husband’s semen and heterologous artificial insemination 
in which the semen of a nonmember of the family is used. Stepita®’ had 
previously (1933) reported a specialized method of heterologous artificial 
insemination wherein the sperm of the donor was transported to the wife 
by her azoospermic husband. (The ejaculatory ducts of the husband, 
possessed of an azoospermic seminal vesicle, are catheterized using a 
eystourethrosecope. Semen from a blood relative of the husband is then 
injected into the husband’s seminal vesicle, under aseptic conditions, and 
coitus between the married couple is undertaken soon after or within a 
reasonable time following the implantation of ‘‘relative donor semen’’ 
within the aspermatie seminal vesicle of the husband. Stepita terms 
this procedure, ‘‘physiologic artificial insemination.’’) For the sake 
of completeness, the method suggested by Stepita would seem to belong 
to the heterologous artificial insemination and as a specialized technique 
under it. 

The medicolegal aspects in using the homologous artificial insemination 
techniques are practically nonexistent. Usually in each ease the husband 
seeks the help of the physician because of his own inability to deliver 
properly his sperm to the generative tract of his wife or else the latter 
presents some unusual situation in the vaginal or cervieal morphology 
or physiology. The idea, however, of ‘‘boosting the sperm’’ three inches 
on their six inch journey, by the homologous artificial insemination 
method is not reeommended.®® In such eases the only problem is medical 
which seldom, if ever, presents medicolegal complications. 

Many entangling medicolegal complexities surround the procedure 
which is less common in general medical experience, heterologous artificial 
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insemination. Regardless of the actual technique employed (simple place- 
ment of donor semen against the portio vaginalis and in the posterior 
fornix; delivering donor semen into the cervieal canal or uterine cavity 
with a large caliber needle or permitting the husband to act as a physio- 
logic ‘‘messenger boy,’’ carrying donor semen in his azoospermic seminal 
vesicle, to his wife), all methods using heterologous donor specimens 
usher in multiple medicolegal vicissitudes. These tribulations may 
earry potential and devastating repercussions to the wife, the husband, 
the donor, the relatives, and the physician. Unless both of the marital 
partners are deeply earnest and understand fully the possible and em- 
barrassing medicolegal tangles the use of donor semen should be with- 
held. Beardsley’? points out that the Supreme Court of Ontario,®® in 
1921, sustained a charge of adultery in a case wherein donor semen was 
used in artificial insemination. In addition to the charges of ‘‘adultery 
in the test tube’’ the child may be declared illegitimate and manifold 
legalities may surround any of the parties involved in the proéedure. 
The donor may be named the correspondent in a divorcee case by the 
husband. The donor may stoop to blackmail or become a contender in 
inheritance litigation should he learn the identity of the child. Adoption 
proceedings while assuring some degree of safety to the child provoke un- 
desirable publicity which may frustrate the very purpose of the initial 
artificial insemination, to bring a child into a childless home. 

The Bureau of Legal Medicine of the American Medical Association, 
in a letter to Beardsley,'* advises that ‘‘no act is illegal unless pro- 
hibited by some law, either written or unwritten, and society has formed 
no opinion and enacted no law regarding artificial insemination.’’ (Italies 
ours.) Until the public opinion is molded, and safe and sane legal 
rules coupled with court opinions have removed the legalistic impedi- 
ments from heterologous artificial insemination, it seems obvious that 
any system of affidavits, based upon embarrassing confidences, are worth- 
less as protection for any of the parties concerned. Meanwhile we as 
physicians will do well to devote greater energy to more fundamental 
research in human fertility. We may be rewarded with findings which 
may obviate the use of donor specimens except in the most remote in- 
stances. 

The Psychologic and Sociologic Aspects 

The esthetic, psychologic, and moral reverberations resultant from 
the complex confidential relations between doctor and patient, doetor and 
semen donor, physician and child, may produce repercussions of singular 
unpleasantness to any one or all parties concerned. The basic unit of 
society is the family. The measuring stick of the family continues to be 
social propriety. The happy wife, contented through attaining a baby 
by means of homologous artificial insemination, may give voice to her 
joy and win approbation. But the woman, made pregnant by the use 
of donor semen, who even whispers out of turn, on a single occasion, be- 
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comes a medical curiosity. She is envied by the primitive and wanton- 
minded, pitied by those gifted with easy fertility, shunned by her rela- 
tives and perhaps unfortunately by her own child. The so-called veneer 
of civilized culture is thin, none the less it is of an oppressive nature to 
the woman willing to overstep the bounds of her environmental social 
mores and wedlock in her real desire to have children of her own. 

The donor’s health, genetic background, fertility history, age, char- 
acter, physical characteristics, temperament, blood type® in addition to 
the minor factors of religion, sociologie environment and intelligence 
quotients must be evaluated with meticulous care if the newborn is to be 
received in the barren couple’s home, and they are all to become socio- 
logically and psychologically adaptable one to another. Let it be 
reiterated—if we, as physicians, were to spend as much time seeking more 
-auses of relative infertility, as some do in seeking suitable donors, there 
would be much less necessity to utilize heterologous artificial insemina- 
tion. As doctors, our function to our sterile patients is more correctly 
prevention and reparation, not substitution and temporization. 


Physiologic Considerations 

Recent investigations have advanced considerably the progress in 
methods to determine disturbances in human fertility. 

Rubenstein®' reported new data upon sperm survival in vivo, in one 
instance 25.5 hours in utero posteoitus. MacLeod has spent four 
years**~®® studying the metabolism of the male sex cells. He was the first 
to report that their motility was dependent upon a process of anaerobic 
glycolysis. With Hotchkiss, he has suecessfully adapted this laboratory 
finding to two sterile marriages. In both instances the wives became 
pregnant following the use of intravaginal isotonic glucose in Ringer’s 
solution taken as a douche prior to coitus. Lamar, Shettles and Delf°’ 
established the point that cervical mucus possesses cyclic periods of re- 
fractivity and penetrability to spermatozoa. Huggins*® reports that the 
seminal fluid requires certain electrolytes if sperm motility is to be main- 
tained. Shettles®® has contributed valuable data relevant to the correla- 
tion of dietary deficiencies to male infertility, although no report exists 
as to its potential possibilities in preventing male infertility. The latest 
report of MacLeod and Hotchkiss® discloses that it is possible that 
azoospermatic males (the principal indication for heterologous artificial 
insemination), especially those whose azoospermia may be due to occlu- 
sion of the ductus deferens, can have adequate spermatozoa formation 
below the point of obstruction. The concentration of glucose in the 
local tissues and media in such cases may be within the normal range. 
The last physiologic finding is pertinent in that glucose acts to provide 
maintenance of motility and survival of sperm, pending the development 
of technical means to overcome their blocked means of egress. These 
technical steps are being investigated at this time. 
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On the female side Langman and Burr® report unique results in the 
electrometriec timing of ovulation. In three patients, artificially in- 
seminated, but once in a cycle, pregnaney supervened. In two other 
eases the evidence suggests that the patients did become pregnant follow- 
ing a’ single insemination (performed during a negative shift of the 
recorded cervical potential) but aborted soon after their first missed 
periods. Krohn and associates® described a new method for the quanti- 
tative determination of pregnanediol glucuronidate and thereby suggest 
sourees of error which may be eliminated in the chemical determination 
of ovulation. 

Extensive experiments detailed above lead to but one conelusion. 
The need for heterologous artificial insemination is diminishing in direet 
proportion to our increasing knowledge about the male sex cells and the 
ovulatory mechanism in the female. 


Summary of Conclusions 


The status of artificial insemination as a means to overcome sterility 
in the barren couple, wherein the male is principally at fault, is a medieal 
procedure valuable only as a final answer in certain carefully selected 
and thoroughly studied eases. This procedure offers no unusual promise 
as a panacea in the control of human male sterility, as is evidenced by 
a review of the available literature. With but one exception, Seymour 
and Koerner,”? those results obtained by resorting to artificial insemina- 
tions have been little more than mediocre. In the exception noted the 
eareful reader will do well to review the unique findings with reasonable 
doubt, for this report, provocative of numerous inquiries anent its 
analytical reliability, contains numerous discrepancies and is at curious 
odds with the findings as reported by all others in the medical literature. 
In fact the principal reason for this critical review is to place on record 
a protest against publication of such extreme claims on the subject of 
human sterility until these are checked or verified. 

More vigilance would preclude admittance of such undocumented 
‘‘seientifie’’ surveys to our medical periodicals and prevent thereby 
still greater perpetuation of error® in our ‘‘eanned knowledge.’’® In 
these days when publie opinion is considering socialized medicine with 
more than casual concern, it behooves medical writers and editors to back 
their facts with such incontrovertible proof as they can obtain because 
all too numerous lay writers stand ready to sell their interpretations of 
any medical paper, touching upon the dramatic, to the publie via 
eraphie and even lurid descriptive articles. 

Artificial insemination may have its place in the medical armamen- 
tarium in the relief of sterility, although modern research in the 
physiology of human reproduction indicates that resort to it will become 
less and less necessary. The conservative physician will agree with 
Dr. Alan Guttmacher,®* 


‘artificial insemination must never be an as- 
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sembly line kind of medical treatment,’’ although, in those selected and 


carefully studied cases the successful procedure may eventuate into 


of 


of 


‘ 


“one 
the most satisfying of medical experiences. ’’ 
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THE CONTRACTIONS OF THE HUMAN UTERUS DURING 
THE MENSTRUAL CYCLE 


The Effect of Progesterone and Posterior Pituitary Extract 
Upon the Motility of the Human Uterus 


J.S. Henry, M.D., ano J. S. L. Browne, M.D., MONTREAL, QUEBEC 
(From the Department of Obstetrics and Gynaecology and the University Clinic of 
McGill University) 

HE spontaneous contractions of the uterus and its response to drugs 

and hormones have been the subject of investigation for many 
years. It acquired a new interest with the work of Knaus whose far- 
reaching conclusions have given a new impetus to studies of uterine 
physiology. These have long since passed the stage of purely academic 
interest and have acquired a practical significance in modern therapy 
which warrants a brief critical examination of the work done and of the 
conclusions based upon it. 


Knaus,’ in 1926, drew attention to the fact that the uterus of the 
rabbit was insensitive to posterior pituitary extract up to the eighteenth 
day of pregnancy but from that time onward responded more and more 
strongly to this stimulus until, by the twenty-ninth day, premature 
labor could be induced, and suggested that this change was probably 
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due to the action of the corpus luteum hormone upon the uterine musele, 
Subsequent experiments? upon the isolated uterus of nonpregnant and 
pregnant rabbits led him to conelude that the corpus luteum of this 
animal had, in addition to its action upon the endometrium, the funetion 
of decreasing spontaneous uterine activity and completely inhibiting its 
response to pituitrin during the time of the transportation, implantation 
and development of the fertilized ova. 

That these deductions might be correct for the rabbit has been shown 
by Corner and Allen® who sueceeded in prolonging pregnancy beyond 
term in castrated rabbits by the administration of an active extract of 
swine’s corpora lutea, and by Snyder” who delayed the onset of labor in 
intact rabbits by producing ovulation and corpus luteum formation 
during late pregnaney through the injection of the gonadotrophie factor 
of human pregnancy urine. But this phenomenon may equally well 
depend upon the action of increased progesterone on the connection 
between fetus and mother. Robson and Iilineworth,'’? and Makepeace, 
Corner and Allen" confirmed Knaus’ finding that natural and synthetic 
progesterone inhibited in vitro the reaction of the rabbit’s uterus to 
pituitrin. Reynolds'**"" and Reynolds and Allen'® found the activity 
of the uterus of the living rabbit to be dependent upon the presence of 
estrogens without which in the castrated animal it became completely in- 
active, while on the other hand progestrone in adequate amounts produced 
complete uterine quiescence in castrates in which motility had been 
restored by large doses of estrogens. And moreover the response of the 
uterus to pituitrin or pitocin depended on the degree of its spontaneous 
activity at the time of administration, and was therefore greatest in the 
follicular phase of the evele and absent in the luteal phase. 

It therefore appears to be pretty generally agreed that in so far as the 
rabbit is concerned, progesterone, both in vitro and in vivo, diminishes 
the spontaneous contractions of the uterus and entirely prevents any 
response to pituitrin. Against this general agreement, however, Bell'® 
argued that the tension and distention inherent, respectively, in in vitro 
and in vivo experiments gave a false idea of its motility, and produced 
evidence that the ‘‘unloaded’’ rabbit uterus (i.e., freed from any 
artificial tension) was very active while under the influence of proges- 
terone. And Siegmund?°’-*? demonstrated that, while the motility of the 
rat uterus and its response to pituitrin were the same as those of the 
rabbit uterus during the follicular phase of the evele, during the corpus 
luteum phase (or pseudopregnancy), pregnancy, labor, and the puer- 
perium, the rat uterus responded strongly and characteristically to 
pituitrin. He therefore argued that the inhibitory action of progesterone 
upon the uterus of the pseudopregnant and pregnant rabbit was peculiar 
to that animal and the results of experiments made upon rabbits could 
not be applied indiscriminately to other animals. 

In 1929 Knaus?* ** extended his experiments to the human uterus, 
using as his material healthy women with regular twenty-eight to thirty- 
day eveles. In his original experiments, he filled the uterine cavity 
with lipiodol and, by means of a cervical cannula and the necessary 
connecting tubing and a mereury manometer, recorded the spontaneous 
contractions of the uterus upon a kymograph. Later he made use of 
a small, thin-walled rubber bag of about three to four eubie centimeters 
capacity which he introduced into the uterus, filled with sterile water 
and connected to a mereury manometer with water-filled pressure tubing. 
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His experiments indicated that during the follicular phase of the 
human eyele the uterus possessed a rhythmical spontaneous contractility 
and a characteristie rise in tone, amplitude and frequency of contrac- 
tions following the intravenous injection of pituitrin. By the sixteenth 
to eighteenth day of the evele its behavior changed entirely, and it now 
was almost or wholly inactive and failed completely to respond to 
pituitrin. This change in behavor he believed to be due to the inhibitory 
effect of progesterone upon the uterine muscle. That is to say, the 
human uterus resembled that of the rabbit in spontaneous motility and 
response to pituitrin in the follicular phase and in the inhibition of the 
latter during the corpus luteum phase; but unlike the ‘‘ pseudopregnant ”’ 
rabbit’s uterus, which lost only its sensitivity to pituitrin while it re- 
tained its spontaneous contractility, the human uterus during the corpus 
luteum phase became almost or quite inactive. 

Knaus’ experiments have been repeated and modified by other ob- 
servers. In 1930 Wittenbeck?® confirmed his statement that in the 
presence of an active corpus luteum the human uterus lost its spon- 
taneous contractility and response to pituitrin but found that the change 
might oceur considerably earlier or later than Knaus had stated and 
was not invariably present. 

Palmer, Christeas and Petreseu®® agreed with Knaus that in the 
luteal phase of the cyele the human uterus was almost inert and the 
response to pituitrin was absent or feeble; this they corroborated by the 
evidence of luteal action seen in endometrial biopsies. 

Schultze,?’ in 1931, quoted Joachimovitz?* who had observed that the 
human uterus was more active premenstrually than postmenstrually. 
His own experiments resembled Knaus’, but the results and the conelu- 
sions he drew therefrom are in sharp disagreement, for he found only 
a slight spontaneous motility and response to pituitary stimulation in 
the follicle phase, while from about mideyele onward a definite inerease 
occurred in each until within twenty-four hours of the onset of men- 
struation. He was the first to point out that the amplitude and form 
of the contractions were characteristic of the phase of the evele in which 
they were recorded and that the response to pituitrin increased progres- 
sively toward the end of the eyele and reached a maximum between 
the twentieth day and twenty-four hours before the onset of the next 
period. 

In 1934 Moir,?® using an intrauterine bag, found that the human uterus 
contracted throughout the evele; in the first half the contractions were 
frequent, regular, and small, and in the second half they became stronger, 
less regular and inereased in foree until just before the onset of the 
period, when strong waves occurred at about three-minute intervals and 
reached a foree which was in some cases as great as 100 mm. of mereury. 
During menstruation, the contractions were even stronger and came at 
two-minute intervals. In both phases pituitrin caused ‘‘spasmodie con- 
tractions.’’ 

Robertson,*” in 1937, repeated Knaus’ human experiments and con- 
firmed his own results by endometrial biopsies done at the conclusion of 
each one. His findings were in agreement with those of Schultze and 
Moir, and the biopsies demonstrated the presence of a progravid endo- 
metrium at the time of greatest uterine activity and response to pituitrin. 
In 1939 he*! showed that emotional stimuli which produced no change 
in the pattern of spontaneous contractions in the follicle phase led to 
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immediate and marked inerease in activity in the corpus luteum phase 
of the eyele. 

Kurzrok, Miller and Cockerill,*? in 1936, while confirming Knaus’ 
findings for the uterus of the rabbit, criticized the use of a bag for 
recording uterine contractions as it might induce expulsive efforts rather 
than true contractions. But in 1937 Kurzrok, Wiesbader, Mulinos and 
Watson** reported experiments on the uteri of nonpregnant women 
and concluded that the human myometrium contracted spontaneously 
and responded to pituitrin in both phases of the evele but did both more 
strongly during the corpus luteum phase. 

In 1938, Wilson and Kurzrok** deseribed as a ‘‘ functional myometrial 
eyele’’? the phenomena observed by Schultze, Robertson, Moir and 
Kurzrok and others. In the follicular phase the uterine contractions 
were small and frequent and their tone was high; in the luteal phase 
they were slower, much larger, and their tone lower. They felt that the 
myometrium took considerably longer to show the effects of progesterone 
than did the endometrium, and that the characteristic contractions of 
the follicle phase persisted into the corpus luteum phase while those of 
the corpus luteum persisted into menstruation. In a case of amenorrhea 
no spontaneous contractility or response to pituitrin was found, but they 
were able to reproduce the cyele of myometrial activity by administration 
of estradiol followed by progesterone. In anovulatory eyeles, as would 
be expected, only contractions characteristic of the follicular phase 
were found. In dysmenorrhea they observed** °° no deviation from 
normal contractility, but their studies suggested that only those who 
ovulate and form a corpus luteum suffer from painful periods in the 
absence of recognized pathologie conditions of the pelvic organs. 
McLellan** also demonstrated the active spontaneous contractility and 
inereased sensitivity of the nonpregnant human uterus to pituitrin 
during the luteal phase of the cycle. In 1940 Wilson and Kurzrok* 
showed that progesterone without estrin had little effect on the human 
uterine muscle, while testosterone produced an effect similar to that 
of estrogen and progesterone combined, including a characteristic re- 
sponse to pituitrin. 

On the other hand Falls, Lackner and Krohn** claimed that one 
rabbit unit (Corner) of progesterone inhibited the puerperal human 
uterus and completely nullified its response to 1 ¢.e. of pituitrin. At 
the time Reynolds*® criticized their results because they claimed to have 
obtained them within a few minutes after injection, although he later* 
accepted and quoted their claim. Krohn, Falls and Lackner*’ concluded 
that progesterone inhibited the contractions of the puerperal uterus, and 
again in 1937, Krohn, Lackner and Soskin*' concluded that progesterone 
decreased the motility of the nonpregnant, nonpuerperal human uterus. 

As regards the isolated nonpregnant human uterus, Kurzrok, Miller, 
and Cockerill*® * found that of 350 strips studied, 90 per cent were 
stimulated by pituitrin regardless of the phase of the cycle and from 
the twentieth day of the cycle onward, the magnitude of the responses 
increased. On the other hand Adair and Hanzen** appeared to agree 
with Knaus that progesterone inhibited the response of the nonpregnant 
human uterus to pituitrin. They also concluded that early in pregnancy 
the human uterus in vitro is refractory to pituitrin and that pitressin 
acted more frequently and more powerfully than did pitocin on both 
the pregnant uterus at all stages of pregnancy and the nonpregnant 


uterus throughout the cycle. Moir?® had previously pointed out that 
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as much as 10 units of pitocin had no effect on the nonpregnant uterus 
in vivo while pitressin had a strong effect leading to long-continued spasm 
of the muscle. Robson*t found the same relation in excised strips of 
human uterus in early pregnancy, but showed that response to pitressin 
returned in late pregnancy. Bell'® showed that the uterus of the 
castrated rabbit did not respond to pitocin while under the effect of 
either estrogen or progesterone. And finally McLellan*® claimed that 
pitressin and not pitocin was the factor in posterior lobe extraets which 
was responsible for their stimulus to uterine musele and argued that 
the reaction to whole pituitary extracts and to preparations of pitocin 
was in fact due to the pitressin which they contained and from which 
they could not be entirely separated. 

One of us (J. S. H.) some years ago studied the contractions of strips 
of human uterine muscle obtained at cesarean section at or near term 
and from uteri removed early in pregnancy for the purpose of therapeu- 
tie abortion and sterilization. In both early and late pregnancy there 
was very active spontaneous motility and a never-failing and quite 
typical response to pituitrin. 

In his monograph on the Physiology of the Uterus,* Reynolds has re- 
viewed an immense literature bearing upon his subject. In the main 
he supported Knaus’ theory of progesterone’s inhibitory action upon 
the myometrium and based his conelusions to this effect in the case of 
the human uterus upon rectal studies of its cyclical activity made by 
Dickinson.*® He appears to have accepted Knaus’ claims as proved 
and argues at length that Kurzrok and others who have disagreed with 
him must be in error in experimental methods or interpretation of data 
or in both. He did not, however, repeat Knaus’ experiments upon the 
human uterus. 

Irom the foregoing it will be seen that there is a difference of opinion 
concerning the effect of progesterone on the human uterus. Some 
authors support Knaus in the view that the uterus is spontaneously 
contractile and responds to pituitrin only in the follicle phase of the 
eyele, while in the presence of an active corpus luteum whether of the 
normal eyele or of pregnancy spontaneous motility and sensitivity to 
pituitrin cease. Others again support Schultze in the opposite view; 
namely, that there is a type or pattern of uterine contractions charac- 
teristic of the follicle phase and another characteristic of the corpus 
luteum phase, and pituitrin produces typical inereases in frequency, 
amplitude, and tone in each, but in the corpus luteum phase both the 
pattern of the spontaneous activity and the effect of pituitrin upon it 
are much greater than in the follicle phase and increase steadily until 
the maximum is reached about the onset of menstruation or within the 
first hours of the period. 


Personal Observations 


In view of the conflict of opinion regarding the effect of progesterone 
on the myometrium of animals and of human beings and of the exten- 
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sive therapeutic claims based upon its supposed inhibitory action, it 
seemed worth while to determine if possible whether such an effect did 
in fact exist. Ten patients, all but one of whom attended the Sterility 
Clinie of the Royal Victoria Hospital, made up the material for this 
study. Two had anovulatory cycles, two had no difficulty in becoming 
pregnant, but had repeatedly miscarried, five were apparently fune- 
tionally sterile; that is, no demonstratable anatomie abnormality existed ; 
and the tenth patient had had both ovaries removed at the age of 22 
leaving the uterus intact. It was thought advisable since we wished to 
compare our results with those of Knaus to follow his teehnique as closely 
as possible. We accordingly secured from Graz balloons and cannula 
as deseribed by him** and used a mereury manometer and kymograph 
as he had done. This method conforms very closely to that used by 
Moir,”? Robertson,*” and Kurzrok and others.*?** ** In addition we 
made endometrial biopsies after each experiment as Robertson, Kurzrok 
and others had done. To correlate the results obtained still more closely 
with the functional state of the ovaries, we studied the pregnanediol 
excretion in seven of the patients by the method deseribed by Venning.** 
In some eases this study was carried out during several eyeles, in others 
only during the eyele in which tracings were made. In one the assays 
were incomplete and in one no urine samples were obtained. The results 
obtained ean best be stated by briefly examining the reeord of each 


patient separately. 


Case 1.—Mrs. F. C., aged 38 vears, had a thyroidectomy for exoph- 
thalmie goiter in 1928. Menses 14 by 28 by 4 to 5. She had had amenor- 
rhea for nearly one vear at 23 vears of age, had been married five and 
one-half vears; and had had 3 miscarriages: first at twelve weeks (ap- 
proximately) ; second at sixty-third day; third at seventy-first day. The 
basal metabolic rate was +0. 

Following her third abortion in March, 1939, preenanediol assays 
showed regular ovulation with an unusually large pregnanediol excretion ; 
biopsies showed the early changes in the progestational phase to be nor- 
mal, but at the end of the evele there were dilated glands with flattened 
epithelium and an apparent lack of secretion. Tracings were made on 
the eleventh, eighteenth, and twenty-fifth davs of the evele. The first 
showed small fairly regular contractions, and after 10 units of pituitrin 
their tone was slightly increased, their amplitude about doubled, and 
they became rather more regular. On the eighteenth day the spon- 
taneous contractions were larger, slower, and less regular and some 
showed small ones superimposed on the larger; 10 units of pituitrin 
increased the tone and amplitude and the contractions became more 
regular; the effect was noticeable within four minutes and within twenty 
minutes the contractions became definitely painful. Biopsies showed a 
late progestational phase on the twenty-fifth day. Pregnanediol assays 
made on daily twenty-four-hour specimens of urine showed an excretion 
of 7.4 mg. on the eighteenth day and 5.7 mg. on the twenty-fifth day. 
These are considered to be evidence of the existence of a functionally 
active corpus luteum (see Figs. 1, 2, and 3). 
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MRS. FC. JAN. 19/34 
25" DAY OF ‘26 DAY: CYCLE. 
- 
JAN: 12/39. 1 
YOMITED. 


13 DAY OF 26 DAY CYCLE. 


ho 


MRS.F.C. JAN. 6/39. SPEED PITUITRIN UNITS. 
DAY OF 26 DAY CYCLE, CHANGED. 11-05. AM, 


Fig. 1.—(Case 1.) The tracings show a _ progressive increase in spontaneous 

uterine activity and response to pituitrin throughout the cycle, approaching a maxi- 
mum in the last day before menstruation, 


Fig. 2.—(Case 1.) The biopsy shows a moderately deficient progestational phase; 
note the dilated glands and the relative deficiency of secretion. 


Fig. 3.—(Case 1.) The graph shows the excretion of pregnanediol in the two 
weeks preceeding the third abortion and during three cycles. (N. B. In all figures 
B indicates biopsy; 7, tracing; and an asterisk the biopsy reproduced here.) 
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Case 2.—Mrs. H. C., aged 22 years, menses 12 by 26 to 35 by 3 to 5, 
had been married one and one-half years. There had been no preg- 
nancies. Preliminary studies of endometrial biopsies and pregnanediol 
exeretion indicated the regular occurrence of ovulation and the forma- 
tion of a corpus luteum; the luteal phase was of normal length as shown 
by pregnanediol output which lasted ten to twelve days and was about 
the average normal amount or perhaps a little less. The biopsies showed 
that the early progestational changes were normal, but the late progravid 


PITUITRIN. 10 UNITS. 


Fig. 4.—(Case 2.) The tracing on the twenty-fifth day of the cycle shows great 


spontaneous uterine contractility and response to pituitrin. 


‘ork 


(Case 2.) The microphotograph shows the endometrium to be in the pro- 


Fig. 5. 
gestational phase. 


Fig. 6.—(Case 2.) The graph indicates the excretion of pregnanediol during three 


cycles. 
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endometrium was characterized by dilated glands, flattened epithelium 
and deficient evidence of secretion. Tracings of uterine contractions 
were made on the eighteenth and the twenty-fifth day of the eyele. The 
first was of no value because of a defect in the apparatus. The second 
was marked by very large, slow, irregular contractions with small waves 
superimposed on many of them; 10 units of pituitrin intramuscularly 
produced at the end of three minutes a very marked rise in tone, ampli- 
tude and rate of contractions which soon took on the appearance of those 
recorded in the late first stage of a normal labor, and were felt as strong 
cramps, deseribed as much worse than those of her menstrual periods. 
A biopsy at the end of the experiment showed an abnormal late progesta- 
tional endometrium, the pregnanediol output for the day was 8.9 mg., 
and she menstruated five days later. These facts indicate the existence 
of a functionally active corpus luteum (see Figs. 4, 5, and 6). 


Case 3.—Mrs. P. M., aged 36 years, menses 11 by 27 to 28 by 5 to 6, 
without pain. At the age of 33 she had a full-term delivery; and the 
first abortion occurred Aug. 14, 1937, at about three months; second, 
May, 1938, was one week beyond the expected date of her period and she 
passed a uterine cast; third (observed by the authors), Dee. 1, 1938 on 
the seventy-first day. 

Two tracings were made in one eyele and five in the next. The first 
was on the seventeenth day and the spontaneous contractions were rather 
large and irregular with smaller superimposed waves; 10 units of 
pituitrin intramuscularly produced a rapid rise in tone and the contrac- 
tions became rapid and regular. On the twenty-fourth day the spon- 
taneous contractions were much larger and pituitrin produced a similar 
but much greater effect. Biopsy on the seventeenth day yielded endo- 
metrium in the early progestational phase, and on the twenty-fourth 
day the tissue was from an abnormal late progestational phase. 

On the ninth day of the next cycle the spontaneous contractions were 
small, fairly rapid and regular, and 10 units of pituitrin increased the 
tone, rate, and amplitude; the entire tracing, however, was unlike the 
previous two. On the sixteenth day the spontaneous contractions were 
like those of the ninth, but a little stronger and pituitrin produced a 
similar effect but the tone was more strongly effected. On the seven- 
teenth, eighteenth, and nineteenth days bleeding occurred but was much 
less than a normal period. On the twenty-second day the contractions 
closely resembled those of the ninth day and pituitrin had a similar 
effect. Biopsies on each of these days produced sections of endometrium 
that definitely belonged to the proliferative phase and showed no evi- 
dence of any secretory activity whatever. On the twenty-ninth day there 
was difficulty with the apparatus and the first hour’s tracings were of 
no use; at the end of the hour and before the apparatus was repaired, 
10 units of pituitrin were administered by the patient’s nurse. After 
repair had been effected the contractions resembled those seen on the 
seventeenth day of the previous cycle, but were smaller; a second 10 
units of pituitrin intramuscularly one hour later produced little effect. 
On the thirty-sixth day the spontaneous contractions were large, slow, 
and irregular and 10 units of pituitrin intramuscularly produced the 
same rise in tone, amplitude, and rate of contractions seen on the twenty- 
fourth day of the previous cycle and were accompanied by cramps which 
reached their maximum intensity at the height of the contractions. 
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Fig. 7.—(Case 8.) The first tracing shows the somewhat irregular but powerful 
contractions of the uterus which characterize the early luteal phase; the second was 
after menstruation had begun and shows the increased activity 
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Biopsies on the twenty-ninth and thirty-sixth days, respectively, 
showed a very early progestational change with some dilatation of 
glands, and an abnormal late progestational phase with considerable 
early decidual change in the stroma, and dilated glands with very flat 
epithelium and no evident secretion, Assays for pregnanediol were be- 
eun on the thirteenth day but none appeared until the twenty-ninth day 
when 1.9 mg. was excreted, and on the thirty-sixth day the secretion was 
4.1 me. Menstruation began on the thirty-eighth day. These data in- 
dicate a late ovulation followed by an active corpus luteum. The hemor- 
rhage on the seventeenth to nineteenth days was probably the result of 
the biopsy and does not seem to indicate that the developing follicle had 
perished and been succeeded by a new one. A similar occurrence was 
noted in Mrs. A. P. (see Figs. 7, 8, and 9). 


a 


At 
30 40 
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Kig. 9.—(Case 3.) The graph indicates the excretion of pregnanediol during the 
second cycle whose tracings appear in Fig. 7. 


Cask 4.-—-Mrs. G., aged 26 vears, menses 14? by 28 by 3 to 4, had a 
history of subacute pelvic inflammation in 19387. Patient complained 
of sterility. Tracings were made on theA7th and 25th days of the eyele. 
On the seventeenth day, the spontaneous contractions were large and 
fairly regular with some smaller superimposed waves; after pituitrin 
there was a definite rise in tone, frequeney, and regularity. On the 
twenty-fifth day, the spontaneous contractions were very slow and 
irregular, and after pituitrin there was an immediate rise in tone and 
frequeney, and the contractions were now very like those seen at the 
same stage of the eyele in the second case. They were painful and 
described as much worse than a bad period. A biopsy on the seventeenth 
day showed epithelial nuclei lined up in the bases of the cells, in some 
of which there were a few basal vacuoles. This is taken to be the begin- 
ning of the progestational transformation and to indicate the aetion of 
progesterone on the endometrium. Pregnanediol appeared as a trace on 
the next day. The biopsy on the twenty-fifth day showed some flattening 
of glandular epithelium and deficiency of secretion, and there were early 
decidual changes in the stroma. This indicates a somewhat deficient 
progestational phase and with the finding of 0.9 mg. of pregnanediol 
shows the existence of a corpus luteum. Menstruation began two days 
later (see Figs. 10, 11, and 12). 


Case 5.—Mrs. A. P., aged 25 vears, menses 12 by 28 by 5 to 6, had 
been married two and three-fourths years. She misearried (?) in May, 
1938, since then she had had premenstrual dysmenorrhea. In February, 
1939, a biopsy on the thirteenth day of the eyele produced endometrium 
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ig. 10.—(Case 4.) The first tracing is characteristic of the early and the second 
of the late luteal phase of the cycle. Note the resemblance of the second tracing 
to Fig. 


Fig. 11.—(Case 4.) The biopsy shows the endometrium to be in the late progesta- 
tional phase but somewhat deficient in its development. 


MRS.G. 


20 30 


Fig. 12.—(Case 4.) The graph indicates the excretion of pregnanediol during the 
cycle. 
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Fig. 13.—(Case 5.) The first tracing is of an active uterus in the follicular phase 
of the cycle; the second is also characteristic of the follicular phase, but the uterine 
activity is less than it was earlier in the cycle (see also fifth tracing in Fig. 7 and 
Figs. 16, 21, and 22). The third tracing is characteristic of the luteal phase of the 
cycle. 


_ Kig. 14.—(Case 5.) The biopsy was taken on the twenty-third day of a twenty- 
eight-day cycle and shows the endometrium to be in the progestational phase, appar- 
ently corresponding fairly well to the stage of the cycle. 
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Fig. 15.—(Case 5.) The graph shows that there was no pregnanediol excreted 
when the second tracing was made; it appeared between 48 and 72 hours later, so 
this tracing was made very shortly before ovulation. 
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in the proliferative phase; on the twentieth day there was normal early 
progestational change and on the twenty-eighth day there were marked 
decidual changes in the stroma, and the glands were dilated with 
flattened epithelium and little or no secretion in them, indicating the 
presence of a corpus luteum and an abnormal endometrial response. 

In the next eyele, a tracing on the ninth day recorded rapid regular 
contractions and 10 units of pituitrin increased their tone and amplitude ; 
the endometrium was in the proliferative phase. This experiment was 
followed by bleeding on the ninth, tenth, eleventh, and part of the 
twelfth days that resembled a period but was painless. On the sixteenth 
day the spontaneous contractions were smaller than on the ninth, rapid, 
and regular, and 10 units of pituitrin produced an immediate rise in 
tone and a later rise in amplitude. There was no biopsy done on this 
day and no assay for pregnanediol, but the contractions and response to 
pituitrin are of the pattern regularly seen in the follicle phase of the 
eyele. On the twenty-third day spontaneous contractions were large, 
irregular, and slow, and 10 units of pituitrin led to an immediate in- 
crease in frequeney and greatly inereased amplitude with complete re- 
laxation. The biopsy showed a fairly late progestational phase with 
little decidual reaction. On the preceding day, prégnanediol excretion 
was 4 mg. She menstruated on the third day after the experiment. As 
she lived over ten miles from the hospital, urine assays were incomplete, 
but there is sufficient evidence of the existence of an active corpus luteum 
(see Figs. 13, 14, and 15). 


Case 6.—Mrs. Me., aged 28 vears, menses 12 by 10 to 21 by 14%, was 
married at the age of 13 vears. The first pregnancy occurred at 14 years 
of age, but there had been none since. Tubes were patent. The hus- 
band’s semen failed to show any spermatozoa. 

This patient was observed throughout 5 eyeles. In each biopsies indi- 
cated the presence of a corpus luteum, but the progestational phase of 
the endometrium in each was abnormal and the abnormality appeared 
to be present throughout the whole phase. Pregnanediol excretion was 
low and very irregular. In the last evele studied, she received 1 mg. of 
estrone on the twenty-first, twenty-third, twenty-fifth, and twenty- 
seventh days. Two tracings during this time recorded small, rapid, 
regular contractions; in the first, pituitrin produced no change, and in 
the second, there was a rise in tone and amplitude. On the thirty-second 
day the urine contained 2.4 mg. of pregnanediol, the endometrium was of 
the midprogestational pattern but showed abnormal development sugges- 
tive of a deficiency in the function of the corpus luteum, and the con- 
tractions were large, irregular, and slow. Pituitrin produced a prompt 
rise in tone and frequency (see Figs. 16, 17, and 18). 


Case 7.—Mrs. J., aged 23 vears, menses 13 by 28 to 30 by 3 to 4, 
cramps on first day, had been married ten months, but had not become 
pregnant. 

On the eleventh day of the eyele, biopsy showed the endometrium to 
be in the proliferative phase. On the sixteenth day some glands showed 
early linear arrangement of nuclei with hasal vacuoles and suggested 
the beginning of the progestational transformation. The tracings made 
on the same day at first consisted of small, rapid, and fairly regular 
contractions which later beeame larger and more irregular; 10 units of 
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Fig. 16.—(Case 6.) The first tracings are characteristic of the follicular phase 
of the cycle. The third shows the definite effect of progesterone. All tracings were 
made in the last of five cycles studied (see Fig. 17). 


Fig. 17.—(Case 6.) The biopsy shows a very poorly developed endometrium, but 
there is definite evidence of the effect of progesterone in the linear arrangement of 
the gland nuclei and the vacuoles of secretion at the base of the gland cells. Preg- 
nanediol was excreted on the day of this biopsy and the third tracing in Fig. 16. 
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Fig. 18.—(Case 6.) The graph shows a very irregular excretion which occurred in 
only two of the five cycles studied. 


if 

Mrs. Me. 


942 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


pituitrin produced considerable rise in tone and later in amplitude and 
greater regularity. No assays were made because she refused to go on 
with the investigation (see Figs. 19 and 20). 
MAS. 7. le™ DAY. PITUITRIN. IOUMTS. AM. 
Fig. 19.—(Case 7.) The first part of this tracing is irregular and somewhat sug- 


gestive of the early luteal phase, and the response to pituitrin suggests the effect 
of progesterone. 


Fig. 20.—(Case 7.) The biopsy shows definite evidence of early progestational 
transformation. No assays were done. 


Case 8.—Miss S., aged 22 years, had had both ovaries removed in 
May, 1939, for bilateral evstomas; febrile convalescence. Pelvic exam- 
ination before the experiment showed no pelvie mass, exudate, or tender- 
ness. 

She was admitted on July 6, 1939. Tracings showed small regular con- 
tractions ‘resembling those of the follicle phase but of small amplitude. 
Pituitrin increased the tone and amplitude and considerably slowed the 
rate of contractions. Biopsy: small piece of very atrophic endometrium. 

July 14, 1939: After 2 injections of 50,000 units each of estradiol 
benzoate (estroform) on the ninth and eleventh, tracing showed waves 
similar to those in the first tracing but smaller; 10 units of pituitrin 
slightly inereased their rate and amplitude with very little effect on 
their tone. Biopsy: endometrium showed some development; glands 
were small and had a single layer of flattened cells; nuclei of stroma 
were fibrillar, naked, and widely separated by edema; the whole mucosa 
was very thin. The response to estrogen in the endometrium had been 
slight ; this was true of the vaginal mucosa as well. 

July 21, 1939: After further injection of 50,000 units of estradiol 
benzoate on the fourteenth, seventeenth, and nineteenth, spontaneous 
contractions were small and irregular; pituitrin 10 units produced a 
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rise in amplitude and frequency fairly characteristic of the follicle 
phase of the eyele. Biopsy: better developed endometrium ; stroma cells 
shorter and plumper; glands partly pseudostratified and better devel- 
oped; not entirely like normal late proliferative phase. 

July 28, 1989: After further 50,000 units of estradiol benzoate on 
July 21 and 2,500 units (progynon benzoate) on July 24 and 26, com- 
bined on each of these two days with 10 mg. of progesterone, the 
spontaneous activity of the uterus had entirely changed; the contractions 
were now very large and slow with many small contractions superim- 
posed on them; pituitrin appeared to increase the regularity and ampli- 
tude of the small contractions and tended to abolish the large slow waves 
in favor of the small. Biopsy: stroma more closely packed, nuelei 
plumper than on twenty-first; glands pseudostratified and be- 
coming quite tortuous, but showing no sign of secretion except that 
occasional glands suggested an early lining up of nuclei at their eell 
bases; this section was very like a very late proliferative phase (see 
21). 
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Fig. 21.—(Case 8.) The first tracing was taken two months after bilateral 
oophorectomy and before any estrogen therapy. The second and third followed large 
doses of estrogens (comnare Figs. 7, 16, and 22). The fourth followed the combined 
injection of estrogen and progesterone. 


Case 9.—Mrs. K., aged 35 years, menses 18 by 2 to 4 months by 4 
days, complained of sterility. Since marriage twelve years ago, menses 
occurred every four to eight months. Her last menstrual period occurred 
on Dee, 12, 1988; before this she was amenorrheie for eight months. The 
basal metabolie rate was —18. She had been taking thyroid (B & W), 
er, i, b.i.d., since Nov. 29, 1938. 

On Jan. 17, 1939, the thirty-seventh day of the eyele, uterine tracings 
recorded regular, rapid contractions of considerable size, and 10 units 
of pituitrin produced a slight rise in tone and later in amplitude. 
Biopsy showed the endometrium to be in the late proliferative phase. 
Menstruation began the next day and lasted for five days. On the 
twentieth day of the next cycle, contractions resembled those of the 
thirty-seventh day of the previous one but were smaller, and 10 units of 
pituitrin produced a gradual and prolonged rise in tone and amplitude. 
The endometrium was in the late proliferative phase. Following this 
she ‘‘spotted’’ a very little for four days. On the twenty-seventh day 
the spontaneous contractions and the effect of 10 units.of pituitrin were 
very similar to those seen on the thirty-seventh and twentieth days of the 
previous cycles. The endometrium was again in the late proliferative 
phase, as it was once more on the thirty-ninth day. After this no further 
biopsies or tracings were made. No assays were done as neither biopsies 
nor tracings suggested the occurrence of ovulation or formation of a 
corpus luteum. 
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Cask 10.—Mrs. P., aged 34 years, menses 14 by 25 to 30 by 4 to 5, 
complained of sterility. 

On the tenth day of the eyele, uterine contractions were small and 
rather irregular, and 10 units of pituitrin produced only a rise in tone. 
On the nineteenth day spontaneous contractions were small, rapid, and 
regular, and 10 units of pituitrin produced no observable effect. On the 
twenty-sixth day spontaneous contractions were somewhat larger, rapid, 
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Fig. 22.—(Case 10.) All tracings were made during an anovulatory cycle (compare 
Figs. 7, 16, and 21). 


Fig. 23.—The biopsy shows endometrium in the proliferative (follicular) phase of 
the cycle. Assays in two cycles showed no excretion of pregnanediol. 


and fairly regular, and 10 units of pituitrin produced a rise in tone and 
decrease in amplitude. Menstruation occurred on the thirty-ninth day 
of the eyele. Biopsies on the above days produced endometrium in the 
proliferative phase; no evidence of secretion or of progestational trans- 
formation could be seen. Assays for pregnanediol were done during two 
eycles but were negative throughout. These data indicate the occurrence 


of repeated anovulatory cycles (see Figs. 22 and 23). 
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Discussion 

The records which we have presented include four eases in which one 
or more cycles were fully studied by means of biopsies, pregnanediol 
assays, and uterine tracings. In each there were found two patterns of 
uterine contractions: one which corresponded to the follicular phase of 
the cycle, and a second to the luteal phase. The first or follicular pattern 
was characterized by rather small, rapid, and fairly regular spontaneous 
contractions. On this pattern pituitrin, which in all our experiments was 
given in 10 unit doses deep in the gluteal muscles, produced a moderate 
rise in tone and amplitude, which was never striking and sometimes was 
very small. The second or luteal pattern was distinguished by the ap- 
pearance of larger, slower, and less regular contractions than those 
previously seen, and frequently these waves had smaller waves not un- 
like those of the follicle phase superimposed upon them. As the luteal 
phase advanced, the pattern of the contractions was maintained, but 
there was a progressive increase in their amplitude. The effect of 
pituitrin, given as above, on this pattern of activity was to produce an al- 
most tetanie contraction within three or four minutes followed by in- 
creasing relaxation between the individual contractions and a great 
rise in their tone, amplitude and frequeney while at the same time the 
superimposed waves disappeared. This effect of pituitrin was obtained 
at all stages of the luteal phase but became progressively stronger as the 
end of the cycle was approached and reached a maximum during its last 
day or two and the first day of menstruation. At this time the contrac- 
tions in three patients resembled in every way those recorded by the 
same method during the first stage of normal labor (see Figs. 4, 10, and 
13). In one patient, on the twenty-fifth day, spontaneous contractions 
were painful and pituitrin made the pain ‘‘much worse than that of a 
period.’’ There was considerable individual variation in the intensity of 
the uterine contractions during the luteal phase of the eyele and in re- 
sponse to pituitrin, but the pattern of activity was in each case char- 
acteristic, and after the first forty-eight hours following ovulation, 
unmistakable. 

The following data have been accepted by us as evidence of the exist- 
ence and function of a corpus luteum: (1) the nuclei of the gland 
cells of the endometrium line up in a single row at the bases of the 
cells and between them and the basement membrane vacuoles of secretion 
begin to appear; these are probably the earliest changes in the progesta- 
tional transformation of the endometrium (Rock and Bartlett*®); (2) 
the appearance of decidual changes in the stroma and the characteristic 
tortuosity and ‘‘feathering’’ of the glands with the presence of secretion 
in their lumina distinguish the late progestational phase of the eyele; 
(3) the exeretion of pregnanediol in the urine indicates the existence 
of a source of progesterone, which in the nonpregnant state is the 
corpus luteum (Venning**). In our eases the appearance of the early 
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histologic changes in the glands and of pregnanediol in the urine were 
closely related to the change in pattern of uterine activity. 

A fifth case was completely studied except that urinary assays were 
not done every day; the results obtained correspond to the foregoing 
in every way. <A sixth case (Mrs. Me.), observed throughout several 
cycles, evidently ovulated in each, but pregnanediol was excreted very 
irregularly and in small amounts. Her tracings, however, conform to the 
pattern deseribed for the two phases of the cycle including the increased 
spontaneous activity and response to pituitrin of the luteal phase. 

In none of these six cases is there any suggestion that the myometrium 
responds more slowly to progesterone than does the endometrium as ob- 
served by Wilson and Kurzrok.** On the contrary the change in pattern 
of motility was seen in all quite as soon as was the endometrial change 
characteristic of the effect of progesterone, and in one case it seemed to 
precede by twenty-four hours the appearanee of pregnanediol in the 
urine. In all cases the response to pituitrin was seen within three or 
four minutes, unlike Moir’s cases in which the changes occurred only 
twenty minutes after the injections. It may be that in his cases the 
injections were not given intramuscularly. 

A seventh case in which no pregnanediol studies were made showed 
endometrial changes suggestive of the very earliest progestational change 
and the tracings and response to pituitrin resembled the pattern of the 
luteal phase and appeared to be quite distinct from that of the follicular 
phase. 

In one ease it was attempted to produce a cycle artificially. It is 
realized that this was not an ideal case for this purpose because of the 
foregoing postoperative pelvic inflammation. The tracings, however, 
indicate that the uterus retained its spontaneous contractility for a 
considerable time (two months at least), after bilateral oophorectomy. 
It seems curious that the spontaneous contractions should be smaller 
in the second and third experiments after very considerable doses of 
estradiol ; however, a similar observation was made in the prolonged eyecle 
of Mrs. P. M. and the more normal cycle (in length) of Mrs. A. P. The 
administration of estrogen should have been earried on at a much 
higher level along with the progesterone which, again, should have been 
given daily. As it was, bleeding occurred before the experiment was 
completed. It seems obvious, however, that coincident with the admin- 
istration of progesterone there was a great change in the type of contrae- 
tions which now became fairly characteristic of the corpus luteum phase 
of the eyele. The effect of pituitrin at this time was not entirely con- 
clusive, but appeared to resemble that seen in the presence of a corpus 
luteum. This experiment, though not very satisfactory, indicates 
definitely the existence of great uterine activity and the presence of 
sensitivity to pituitrin after the administration of progesterone and sug- 
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gests that the myometrium is affected by progesterone quite as early 
as is the endometrium. 

Finally there were two cases of anovulatory cycles. In each of these 
the pattern of uterine motility was obviously that of the follicular phase 
and the response to pituitrin was also typical of this phase. 

There are individual variations in the activity of human uteri, but 
these studies indicate that they all possess two types or patterns of 
motility, one characteristic of the follicular phase of the cycle and the 
other of its luteal phase. It might be argued from the one case whose 
ovaries had been removed that there may actually be an inherent con- 
tractile function of the uterine muscle which is acted upon first by 
estrogens to produce what we have called the follicular pattern and then 
by estrogens and progesterone in combination to produce the luteal 
pattern. Further studies of human eastrates, however, would be neces- 
sary before this could be demonstrated. It is to be doubted if the study 
of tracings of the contractions of the uteri of amenorrheie individuals 
would throw much light on this point, since so many amenorrheic 
patients can be demonstrated to be excreting estrogens in their urine. 

It is hard to say why Mrs. I. C. who excreted much more pregnanediol 
than did any of the other cases should possess a less active uterus than 
the others. This may be only an individual variation ; on the other hand, 
the amount of pregnanediol excreted does not necessarily in all cases 
mirror the amount of progesterone secreted. Indeed the greai exeretion 
might indicate a failure of utilization of progesterone. At any rate Mrs. 
I’. C. misearried for the fourth time in fifteen months after these experi- 
ments; while Mrs. H. C. and Mrs. A. P. have had living children at 
term, the former not without repeated threats of miscarriage. 

It may be argued that none of the six patients who were fairly com- 
pletely studied presented normal endometriums in their late progesta- 
tional phases. This is true, and it is believed that this represents either 
a defect in the corpus luteum and a deficiency of the hormone produced 
by it, or a failure of the endometrium to respond adequately and nor- 
mally to progesterone. But the pattern of myometrial activity and the 
response to pituitrin correspond to those seen in the luteal phase by 
Schultze, Robertson, Moir, and Kurzrok and ethers and that is the ques- 
tion under discussion. The relation of these deficiencies to diminished 
fertility is quite a different matter. 

With such great uterine activity as is seen in some of these cases, it 
may well be that a partial ischemia is produced in the uterine wall by 
the powerful contractions which are equal in force in some instances 
to those recorded by exactly the same apparatus in the first stage of 
labor (unpublished observations of one of the authors) and may lead 
to dysmenorrhea as Moir?® has suggested. 

Based upon the belief that progesterone inhibits uterine contractions 
in the luteal phase of the evele and in pregnancy, very important claims 
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have been made concerning its value in the treatment of dysmenorrhea, 
afterpains, and particularly of threatened and habitual abortion. It may 
be said at once that experience and experimental evidence have both 
shown that it is of no value in dysmenorrhea or afterpains. It would 
be beside the point to discuss the merits of its use in the therapy of 
threatened and habitual abortion in this communieation, but it should 
be pointed out that if it is of therapeutic value in these conditions it is 
not beeause of any inhibitory action upon the myometrium, but must 
rather depend upon its known function of preparing and maintaining 
the decidua by which it makes possible the establishment and mainte- 
nanee of the necessary vital contact between the maternal and fetal 
organisms. 
Summary 

In each of four women with fairly normal ovarian and uterine fune- 
tion as shown by their ability to conceive, one or more cycles were fully 
studied ; including pregnanediol assays, endometrial biopsies, and uterine 
tracings; a fifth was completely studied except that urinary assays were 
not done on every day; a sixth whose cycles were abnormal to the extent 
that she was unable to conceive was also studied and a seventh had 
tracings and biopsies done in one cycle but no pregnanediol assays were 
made. In each the uterus contracted more strongly and was much more 
greatly affected by pituitrin in the presence of the corpus luteum than 
during the follicle phase. An artificially produced cycle showed a similar 
inerease in spontaneous activity and response to pituitrin after injeec- 
tion of 20 mg. of progesterone. Two cases of anovulatory eyeles showed 
spontaneous activity and response to pituitrin characteristic of the 
follicle phase. 

Conclusions 


The uterus of the sexually mature woman is spontaneously active and 
responds to pituitrin throughout the entire eyele. Its spontaneous 
activity and sensitivity to pituitrin are greatest in the luteal phase; 
both reach their maximum just before the onset of menstruation or 
during its first day. 

The weight of experimental evidence and of experience is against the 
elaims made for the use of progesterone in treating dysmenorrhea and 
afterpains, and if it is of value in the therapy of abortion it must be 
beeause of its action in maintaining the decidua and so making possible 
the vital maternal-fetal connections. 
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WEIGHT GAIN IN PREGNANCY AND ITS RELATION TO 
WEIGHT OF INFANTS AND TO LENGTH 
OF LABOR 


ANDREW Kerr,* Jr., M.D., Rocnester, N. Y. 


HE weighing of patients has become an accepted part of routine 

prenatal care, and extended data are available regarding these 
weights. Undoubtedly the greatest value of this simple procedure is 
that excess weight gains, particularly rapid gains, serve as a warning 
signal for possible impending eclamptie disease. Upon this topie abun- 
dant observations have been made and nearly all authorities agree about 
the significance of the findings. In regard to the problem of the relation 
of weight gain to the size of the infant and the relation of weight gain 
to the length of labor, the literature is less adequate and the results are 
not in complete agreement. The purpose of this paper is two-fold: first, 
to summarize briefly the available literature and point out pertinent 
factors relating to these problems; and seeond, to introduce a new 
method of approach to their study and record the results of data col- 
lected. 

Review of Literature 


Most of the early studies regarding weight changes in pregnaney ap- 
pear in the German literature. In the past two decades reports from 
American contributors have comprised most of the field. Gassner,’ in 
1862, seems to have been the first to record weight changes in pregnancy. 
In 1901 Prochownick? was the first to report the effect of diet upon size 
of infant and ease of delivery. Davis,* in 1923, demonstrated a rela- 
tion between weight gain in pregnancy and size of infant. The first to 
compare actual time of labor in patients who had dieted and those who 
had not was Friedman‘ of Boston in 1926. <A relation between weight 
gain in pregnaney and leneth of labor was demonstrated by Bingham? in 
1932. Paton,® in 1908, appears to be the only worker to approach the 
problem from the standpoint of the experimental laboratory. Recently 
Stander and Pastore’ made a significant contribution to the problem 
by introducing to the American literature the coneept of percentage 
weight gains. 

Prochownick? believed he could effectively reduce infant size by diet. 
In 48 eases he achieved a reduction of birth weight in male infants to 
11 per cent below what he considered a standard weight (3,333 Gm.), 
similarly 14 per cent in females. Paton® fed 7 pregnant guinea pigs 
a normal diet and fed 4 pregnant pigs a poor diet. Those better fed 
produced more grams of offspring per gram of mother. He naively 
concludes maternal nourishment takes precedence over fetal require- 
ments, which later experience seems to refute. From a study of 6,000 

*Co-winner Taylor Instrument Company Prize awarded by the Rochester Academy 
of Medicine, 1943. 
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infants and mothers in 1916, Smith® states, ‘‘Bad nutrition slightly 
decreases the average weight of the full time baby at birth.’’ It is well 
to note that Smith, twice badly misquoted in the American literature, 
makes no other statements. Hannah’ reported a series of 100 cases in 
1923 and another hundred two years later. He concludes: ‘‘The weight 
of the baby is apparently not so great in patients whose gain in weight 
is limited.’’ In neither paper does he record figures to support his 
contention. A small but clearly presented and suggestive series is re- 
ported by Friedman. He placed 24 primiparas and 30 multiparas, 
who were either overweight at the start of pregnancy or who gained 
more than 2 pounds per month, upon a low carbohydrate diet. These 
he compared with an equal number of undieted patients. The average 
weight of infants born to dieted primiparas was 6 pounds 15 ounces and 
that of the undieted primiparas, 7 pounds 5 ounces. For multiparas 
the average weights were 7 pounds 2 ounces and 7 pounds 15 ounces, 
respectively. Comparing 203 patients placed upon the Prochownick 
diet with 296 undieted mothers, Rucker’? found the average infant 
weight from dieted mothers to be 6 pounds 10 ounees and that of un- 
dieted mothers 6 pounds 15 ounces. Stating that the fetus gains most 
in weight during the last eight weeks of pregnancy, Perry placed 20 
patients on a diet during that period in an attempt to regulate fetal 
size. The babies of the dieted group averaged 6 pounds 14 ounces com- 
pared with 20 infants of non-dieted mothers which averaged 7 pounds 
10 ounces. Following 10 patients through two pregnancies, using a 
diet during the second, the average baby. weight of the first was 9 pounds 
7 ounces and that of the second 7 pounds 5 ounces. Thus results of 
diet influencing infant size have been reported by 5 observers and about 
200 cases have been studied (excluding Smith’s observation on 6,000 
‘ases Which was not a quantitative study). All conclude that diet limits 
the size of the offspring. 

A relation between weight gain of mother and weight of the infant 
has been demonstrated by several observers. The 150 patients reviewed 
by Davis* had an average weight gain of 21 pounds and average baby 
weight of 7 pounds 14 ounces. Of these, 71 patients averaged a gain of 
15.5 pounds and the average weight of babies born to them was 6 pounds 
15 ounces. Twenty-one patients showed an average gain of 22.3 pounds, 
and the average weight of their offspring was 7 pounds 14 ounces. The 
remaining patients gained more than 25 pounds and had babies aver- 
aging 8 pounds. Slemons and Fagan’ analyzed 500 eases in 1927, and 
noted that the weight of the infant was related to the weight gain of th 


mother. From an 11-pound average gain for those who had infants of — 


5 to 6 pounds in weight, the figures range to 26-pound average gain for 
those having babies of 10 pounds or over. Only one of their six groups 
shows no relation between infant weight and maternal weight gain. 
In an impressive series of 1,330 cases, Bingham’ averaged the weight 
of babies born to mothers who gained 1 to 10 pounds, 11 to 20 pounds, 
21 to 30 pounds, and those gaining more than 31 pounds. With primip- 
aras a 3-ounce increase, at least, was noted in baby weights for each 
group as the mother’s weight increased. Multiparas showed a less 
marked but still constant relation. Hanley,’* in 1934, with 482 cases 
was able to demonstrate a similar increase in baby weights which were 
averaged to groups of mothers gaining in five-pound increments. For 
some not apparent reason when the weight gains were compared to male 
and female infants separately, the relation did not hold so well. Of 
1,000 cases studied by Cummings,'*t 17 mothers had babies weighing 


i 


952 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


over 10 pounds; of these 18 gained more than 24 pounds, the average 
weight gain for his series. Nine mothers gave birth to infants weigh- 
ing less than 5 pounds and of these only 2 gained more than 24 pounds. 
An analytical study by McIlroy and Rodway,’ in 1937, of 1,000 women 
reports similar findings. In 704 primiparas the average baby weight 
increased slightly for each group of women, arranged according to 
4-pound weight increases. They were able to plot a graph of these fig- 
ures showing a straight line relation. Kor multiparas no such relation- 
ship could be demonstrated. When both groups were combined, the re- 
lationship held true only for those gaining the larger amounts. Hence 
the literature contains over 3,000 cases in which either the weight gain 
in pregnaney or the baby weights have been averaged and a relation- 
ship has been demonstrated between the two. The only observer unable 
to confirm these findings is Toombs.'® He analyzed 250 cases by di- 
viding the mothers into two groups, those who gained less than 20 pounds 
and those who gained more than 20 pounds. Ile set these figures against 
those who had babies weighing under and over 7 pounds, respectively. 
He could find no relation between his various groups. It is to be noted 
that his selection of 7 pounds as the average baby weight may have 
vitiated his results. 

The following have reported concerning the effects of diet on length 
of labor. Prochownick,? in his ambitious venture, placed 62 patients 
who had previously difficult labors upon a detailed low calorie diet. He 
states that they had easier labors, less operative interference, and more 
live infants. Kew obstetricians today would agree that his diet should 
be considered a part of the treatment for contracted pelves. Hannah? 
fails to support his statement: ‘‘The duration of labor is shortened 
several hours in patients where the weight gain is not greater than 15 
pounds above the standard weight.’’ I*riedman’s*t dieted primiparas 
had labors averaging six hours for the first stage, while the undieted 
group had first stage labors of a ten-hour average. The results for 
multiparas were much less striking, showing average first stages of 
five and one-half hours for the dieted group and six and three-quarters 
hours for the control group. The second stage of labor was not altered 
in either group. It is to be noted that all confinements in his group 
were relatively short regardless of diet. Slemons and Fagan’ stated in 
1927: ‘‘It is a matter of common experience that patients who take on 
weight excessively during pregnancy are prone to difficult labors.’’ At 
the time of their statement common experience had not so recorded itself 
in the obstetric literature. Ruecker’s'® dieted primiparas had labors 
averaging twelve and one-half hours and his dieted multiparas, nine and 
one-half hours. Thirteen and one-half hours was the average length 
of labor for 296 other cases. He does not state parity or race of his 
control cases. In Bingham’s’ large series he was able to demonstrate a 
relationship between amount of weight gained and length of labor. His 
patients gaining 1 to 10 pounds had labors averaging 10.4 hours for 
primiparas and six hours for multiparas. Those gaining over 31 pounds 
averaged 16.4 hours and 7.6 hours of labor for primiparas and multip- 
aras, respectively. Those gaining 11 to 30 pounds had average labors 
between these extremes. Of Cumming’s™ 1,000 eases, 23 per cent 
were operative deliveries. With patients gaining over 30 pounds, there 
were 45.8 per cent operative deliveries. By inference it is assumed the 
operative deliveries were the more difficult ones with prolonged labors. 
Evans!’ divided his patients into those whose gain in weight averaged 
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less than 5 pounds per month and those who gained more. In a series 


of 211 cases, 86 primiparas gained less than this amount and had labors 
averaging seventeen hours; 14 primiparas gaining more, had labors aver- 
aging 18.2 hours. Of the multiparas, 97 gained less than 5 pounds per 
month and 14 gained more. The times of their labors were 11.4 and 
11 hours, respectively. Two factors diminish the value of his observa- 
tions: the liberal amount of 5 pounds per month as a dividing point 
for weight gains, and the fact that 52 of his patients had some evidence 
of pre-eclampsia. The literature then contains about 2,500 eases in 
which diet or weight gain is said to influence the length of labor. 

In summary, there are considerable data which indicate that weight 
gain of the mother is related roughly to weight of the offspring and that 
diet may possibly play a modifying role in the regulation of the weight 
of the infant. Likewise, there is a moderate amount of evidence to in- 
dicate that a relation exists between length of labor and weight gain, 


and diet may exert some modifying effect upon the length of labor._| 


It is now necessary to consider certain factors in these problems and to 
point out limits in the various methods of approach. The first is actually 
weighing the patient. Although different clothes may be worn at dif- 
ferent weighings the same scale is usually employed throughout preg- 
nancy, and it would appear that such data are sufficiently accurate to 


warrant conclusions. In speaking of weight gain it must be made elear | 


that the scales may reflect two different and probably unrelated forms 
of weight. One is that due to the storage of excess fat in the tissues, 
the other to the retention of fluid. Accumulations of the former sort 
are usually gradual and do not disappear soon after delivery; while the 
latter may be stored very rapidly and are usually lost within ten days 
after delivery. Stander and Pastore’ estimate retained fluid to account 
for 16 per cent of weight increase in normal pregnancy. In the above 
diets when the restriction of salt was included with the diet it would be 
expected that fluid balanee would be altered as well as the storage of 
fat. 

In dealing with weight gain and the size of the infant, we encounter 
many variants. First, and most important, is the role of heredity. Many 
observers have expressed themselves upon this topie and their remarks 
appeal strongly to common sense. Beeause of the difficulty of an ob- 
jective determination of the part played by heredity these proponents 
can offer no data, but proceed from inference. In a most delightful 
article Toombs'* champions this common sense attitude and emphasizes 
the influence of heredity. It is my contention that more wisdom is con- 
tained in his homely statements than that gleaned from partially un- 
derstood masses of figures. He alludes to the fact of mule breeders 
matching the jackass with the mare; pointing out that these people have 
long known the jennet, regardless of diet, cannot foal the stallion’s colt. 
Not only does the general size of the father’s family play a part but that 
of the mother’s as well. For although the mother be small, her family 
may be made up mostly of larger people and by the laws of heredity a 
return toward the norm for size would be expected in her children. 
Toombs'® concludes: ‘‘The size of the child at the time of delivery is 
determined by factors, in most instances, entirely beyond our control.’’ 


Cummings,!* Adair,’® and Luikart'® agree with Toombs, but Cummings _ 


believes excess nourishment may increase the size of the infant. In 
addition to heredity, Hanley’ lists the following factors influencing 
weight gain as variables over which we have little control: race, age, 
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parity, stature, climate, social status, and health. It would seem also 
that the size of the mother in addition to exerting an heredity effect on 
the size of the infant, would determine to some extent the amount of 
weight gained; for example, the larger women would gain the most 
weight. This is believed to be so by Gassner,’ Zangemeister,?° Lorenz- 
ens,” Kemper,?? and Mahnert.?* MelIlroy and Rodway" conclude from 
their study that the opposite is true. However, they base their state- 
ment on the fact that 4 out of the 5 patients in their series who failed 
to gain weight during pregnaney were large women weighing over 11 
stone! Therefore, in charting amount of weight gained against the 
weight of the infant many observers may merely be dealing with two 
factors which vary according to the size of the patient. Hannah® and 
Luikart!® believe consideration should be given to standard weights. 
Luikart believes tall, thin women may gain much without influencing the 
size of the fetus, but a similar gain in obese patients might result in a 
large infant. 

Today the fetus, as concerns its metabolic needs, is generally re- 
garded by obstetricians as a parasite. This being true it is not to be 
expected that drastic changes in fetal size should result from maternal 
diets. Average-sized infants are born to many mothers who failed to 
gain any weight during pregnancy. No reduction in the average size 
of infants was demonstrated in Germany during the last war when food 
was searce, according to Williams,?* Teel and Burke.?> They believe only 
drastie starvation could effect a smaller size of infant. Adair,’* Slemons 
and Fagan,!? Friedman, and Harding and Van Wyck?® agree. It 
should be noted that Friedman, although demonstrating a loose relation- 
ship between diet and size of infant, neither desired a general reduction 
of infant weight nor deemed it possible. Likewise, Slemons and Fagan 
wisely concluded from their figures that an accurate determination of 
baby weight cannot be made, and the best to be hoped for is a preven- 
tion of excess fetal weight by proper diet. Because of the paramount 
part played by these variable factors, Holmes?’ emphatically states that 
no warranted scientific conclusions can be made regarding diet and the 
size of the infant. Harding and Van Wyck?’ emphasize a most impor- 
tant consideration in the relation of infant size to the conduct of labor: 
namely the size of the infant’s skull. They point out that diet could not 
be expected to influence the size of the fetal skull. This obvious factor 
escapes mention by others. It is also equally apparent that in most de- 
liveries it is the birth of the head which causes the most coneern. They 
also note that excessive water retention in the mother would be expected 
to result in a heavier infant. 

In determining the length of labor one obvious difficulty is determin- 
ing when labor began. Frequently, especially in primiparas, labor will 
start with a few irregular pains to be followed by a lull of several hours. 
The accurate recording of the length of such labors may be difficult. 
Another factor, well known to obstetricians, is that some patients will 
have a well-dilated and taken-up cervix at the time of the first labor 
pain. Physiologically, these patients are certainly further along in 
labor than those whose pains begin with a firm, slightly dilated cervix; 
yet in recording the length of labor this factor is not accounted for. 
Aside from the increase in the size of the fetus, just why excess weight 
should predispose to longer labor is hard to ascertain. The earlier ob- 
servers (Hannah,? Slemons and Fagan,!? Hanley’) believed any ex- 
cess weight gain meant fat in the maternal tissues, and Bingham’ states 
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that diet reduces the amount of fat in the pelvis. Many have expressed 
the opinion that the muscles of the perineum have less elasticity if they 
contain much fat, and it has been suggested that the uterine musculature 
may behave similarly. Rucker’ believes that diet exerts a beneficial 
effect upon the uterus and allows the cervix to dilate more rapidly. By 
the prevention of overdistention of the uterus by regulating infant 
size, Friedman‘ believes the uterus contracts more effectively. Fluid 
retention is thought by some to result in edematous musele tissue which 
contracts poorly. It is clearly seen that these statements are mostly con- 
jecture and difficult of objective proof. In reporting the beneficial ef- 
fects of diet on patients who have had previously difficult labors men- 
tion of the parity of patients compared has been neglected by some pre- 
vious observers (Prochownick,? Rucker,'’® Davis,? Friedman,* Perry"). 
It would be manifestly unfair to compare the type of labor of primip- 
aras with that of multiparas. The duration of pregnancy is another 
factor which is not frequently recorded and accounted for in the con- 
clusions drawn. 
Personal Observations 


Irom a consideration of the above factors influencing weight gain, 
size of the infant, and length of labor, it was felt a more fruitful ap- 
proa¢th to these problems could be used. It was decided to relate weight 
gain to the original weight of the patient and to do likewise with the 
problem of infant weight. It is hoped by this method to give a truer 
conception of the role played by weight gain in affecting the size of the 
infant and the length of labor; and in so doing to avoid some of the er- 
rors of previous workers. 

Before such a study can be undertaken, certain basic data regard- 
ing weight gain in pregnaney must be used. In respect to this factor 
due credit should be given to the following workers who have estab- 
lished certain facts. 


Siddall and Mack?* have recorded the average weight gain for the last 
sixteen weeks of pregnancy to be 15.7 pounds. They have also recorded 
average weight gain for each of the four weeks between twenty-four and 
forty weeks. These they found to be 4.4, 3.9, 2.0, 2.1, 2.0, and 1.3 pounds, 
respectively. Cummings’ did the same for 1,000 cases followed from 
early in pregnancy. His cases showed an average total gain of 24 pounds 
(10.9 kilo). The gains by months were 0, 1, 1, 4, 4, 5, 5, 3, and 3 pounds, 
respectively. Stander and Pastore’ presented graphs showing the aver- 
age gain per week in terms of percentage weights. Their 3,000 cases 
averaged weight gains of 24.1 per cent or 30.6 pounds (13.9 kilo). He 
points out that there is little or no gain during the first six weeks. It 
is because of Cummings’ and Stander and Pastore’s’ compilations 
that we are able to use a weight six months prior to delivery as about 
equal to the prepregnant weight. By using methods of statistical anal- 
ysis Bray?? has shown that parity, age, and body build do not sig- 
nificantly alter the amount of weight gained during pregnancy. The 
older patients, as best shown by Mellroy and Rodway,” do show a very 
slight tendency to gain less weight, and this holds true to some extent 
for multiparas also. Hanley’s'® primiparas averaged 22 pounds 6 
ounces weight gain and the multiparas 21 pounds 3 ounces. But 
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the differences are statistically not significant. Zangemeister’s?° stud- 
ies revealed that season had no influence in altering weight gain. 
Hence we have been able to disregard age, body build, and season 
in the present study. Baby weight seems to vary slightly with 
different observers. Figures taken from the German literature and used 
by many as standard are 3,333 Gm. (7 pounds 6 ounces) for males and 
3,250 Gm. (7 pounds 3 ounces) for females. In MelIlroy and Rodway’s 
study the figures were: infants of primiparous mothers, males 7 pounds 
4 ounces, females 6 pounds 15 ounces; of multiparous mothers, males 7 
pounds 6 ounces, females 7 pounds 5 ounees. Hanley’s infants from 
primiparous mothers averaged 7 pounds 4 ounces, and from multiparous 
mothers 7 pounds 8 ounces. Cummings’ cases averaged 7 pounds 7 
ounces. We have not classified our infants according to sex, feeling that 
in 500 cases about an equal number would be of each sex, and that it 
would not materially affect the result. We may not be justified in mak- 
ing this assumption. Since we have selected only primiparas, the slightly 
heavier infants born to multiparas need not concern us here. 


Procedure 


For this study we have taken data obtained from the case records of 
500 primiparas delivered at the Boston Lying-in Hospital within the 
past three years. Only normal patients, having normal deliveries and 
normal living infants, have been selected. None of the mothers had any 
pre-existing disease which was detected by routine medical history 
and physical examination, nor was any disease noted during the en- 
suing course of pregnancy. Thus we have excluded all such diseases as 
diabetes, tuberculosis, heart disease, renal disease, hyperthyroidism, and 
any other disease which might be expected to influence the weight gain 
in pregnancy. None of the patients was considered to have pre-eclampsia 
or eclampsia. We have used data from patients who showed a moderate 
amount of pitting edema, but have excluded those in which the edema 
was recorded as being very marked. None of the patients who had mani- 
fest edema had any albuminuria, hypertension, or symptoms of pre- 
eclampsia. When excess weight gain was not accompanied by any other 
abnormality, such cases were included. Those who lost weight during 
pregnancy, and those who continued to have vomiting beyond the third 
month were not included. All cases with abnormally shaped or border- 
line pelves were excluded. When rupture of the membranes was pre- 
mature or not followed shortly by labor pains, these eases were not used. 
The onset of labor was spontaneous, the presentations were all vertices, 
and aside from the use of low forceps no operative obstetric procedures 
were used. Occipitoposterior positions were included unless rotation 
was delayed enough to demand manipulative procedures. Pituitrin was 
given to only a few eases late in labor which were not progressing. All 
eases included in the study delivered within twenty days of the ex- 
pected date of confinement. All patients used in the study were seen 
six months prior to delivery at one of the Boston Lying-in prenatal 
elinies and were followed regularly during pregnancy. 
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From the case records we obtained the following data: Weight of 
patient six, four, and two months before delivery, and at delivery; 
weight of infant; hours of labor, and the number of days the actual de- 
livery varied from the caleulated date of confinement. The same scales 
were used for the six, four, and two months before delivery weights. 
In most instances the weight at term is from a weighing upon admission 
to the hospital for delivery. In some instanees where this is not re- 
corded we have used a weight from the clinie record which was within 
a week of the hospital delivery. We have used calendar and not lunar 
months; and the weight taken from the eclinie record for various months 
is within a week of that exact period. Duration of labor is ealeulated 
from the onset of regular recurring pains to the birth of the infant. 

From this data we have calculated the following: total weight gain 
for the six months’ period, weight gain for each of the two months’ 
intervals preceding delivery, percentage weight gains for the six months’ 
period and for each of the two months’ periods, and percentage weight 
of the infant. The percentage weights are ealeulated by dividing the 
weight gained by the weight of the patient six months prior to delivery. 
Similarly infant weight expressed as a percentage is obtained by di- 
viding the weight of the infant by the weight of the mother six months 
prior to delivery. As stated above we are assuming that this weight six 
months before term is practically equivalent to the prepregnant weight 
of the patient. 

We have attempted to relate these various factors by plotting them 
upon scatter graphs. The graphs are:in two major groups. One deals 
with the problem of weight gain and infant weight and the other with 
the problem of weight gain and length of labor. We have then ealeu- 
lated linear correlation coefficients for eight of the more significant 
graphs. For this ealeulation we have used the formula shown in Table I. 


TABLE I 


~ | AVERAGE LENGTH OF LABOR 


POUNDS GAINED Anan BABY WEIGHT 
HOURS 
5- 9 8.5 7.7 
10-14 14.6 6.9 
15-19 15.3 7.1 
20-24 15.1 7.4 
25-29 17.0 7.7 
30-34 16.4 7.6 
35-39 16.5 7.9 
40-44 17.7 8.2 
45-49 23.0 7.7 
50-54 23.0 8.7 
55-50 13.0 7.2 
Results 


The only graph, which by its arrangement plainly shows an evident 
linear relation between the two factors plotted, is that of percentage 
weight gain related to percentage infant weight. The calculated linear 
correlation coefficient for these data is 0.53. The graph relating actual 
weight gain to infant weight shows a less clear relationship and the 
corresponding linear correlation coefficient is 0.28. 

The graphs attempting to relate weight gain with length of. labor 
indicate no evident linear relation. What little relation is present, is 
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perhaps best shown when the weight gain is expressed as a percentage 
weight. The correlation coefficients for these two graphs are calculated 
as 0.11 for weight gain and 0.19 for percentage weight. The graphs 
relating weight gain by the various two-month periods show no evidence 
of relation between them and the length of labor. Accordingly only one 
correlation coefficient was calculated for this group, and it was 0.06 for 
the percentage gain in the two months before delivery. 

In attempting to ascertain if there is any linear relation between the 
size of the infant and the length of labor we have plotted two graphs. 
One expresses infant weight in pounds, the other in terms of percentage 
weight. There appears to be no relation whatever, and the calculated 
correlation coefficient of —0.003 for percentage weight of infant bears 
this out. 

It was next attempted to determine whether the larger women gained 
the most weight and had the larger infants, and if the weight of the 
women bore any relation to the length of labor. The graphs indicate 
some tendency for the heavier women to gain more weight. [or this 
graph the correlation coefficient is calculated to be 0.40. There is a very 
slight tendency for the larger women to have larger infants. This is not 
plainly seen in the graph, but the correlation coefficient we have caleu- 
lated for the graph is plus 0.23. The graph plotted for weight oi mothers 
against the length of labor gives no indication of any relationship. 

As a control we have plotted the weight of the infants against the 
number of days from the expected date of confinement when delivery 
actually occurred. It was felt necessary to do this to eliminate any pos- 
sibility that the term of pregnancy was altering the amount of weight 
gained or the weight of the infant. As seen in a graph* there is no evi- 
dence that this factor is altering our results. Sinee we have shown 
weight gain to be related to infant weight, it was not thought necessary 
to check the weight gain by such a graph. 

As a matter of interest to compare with other workers we have caleu- 
lated averages for our series. The average weight gain was 22.9 pounds, 
or 18.2 per cent of the mother’s weight at three months of the pregnancy. 
These figures are slightly lower than those of Stander and Pastore which 
include the whole duration of pregnancy. The average infant weight 
was 7 pounds 4 ounces. Expressed as a percentage weight related to the 
mother’s weight this is 5.8 per cent. The average length of labor was 
fifteen hours. The 500 women averaged 125 pounds six months before 
delivery and 148 pounds at delivery. 


Comment 


By the use of this method it is indicated that a relationship between 
weight gain and infant weight for our series of 500 cases is present. 
When this relationship is expressed as a linear correlation coefficient, it 
is seen that it is only moderately significant. A correlation of 0.5 indi- 
cates that a linear relationship is present, but it indicates only a trend 
_when applied to large numbers of cases.*° Thus we may state that there 
is a trend for infant weight to increase with an increase of weight gain 
in pregnancy ; but it would not be wise to attempt to apply this tendency 


*For lack of space the graph is not included here. 
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to individual cases, and prediction of infant weight from a particular 
weight gain would not be possible. 

From our cases there appears to be no linear relation between weight 
gain and length of labor. In the face of correlation coefficients of 0.1 
and 0.2 for these factors, it would not be wise to state that a trend 
exists. Likewise, there appears to be no linear relation between time 
of labor and the weight gained in the various two-month periods of 
pregnancy. From the results of this study there seems to be no indi- 
cation to propose another theory as to how weight gain influences labor. 

If the tendency for larger infants to be born to those mothers gaining 
more weight is to have any practical significance for obstetrics, it would 
be that the larger infants are associated with longer labors. Our graphs 
and correlation coefficients indicate that such is not the ease at all. 
Hence, from our study it cannot be stated that reducing the weight of 
the infants should result in easier or shorter labors. 

Our graphs and correlation coefficients indicate that larger women 
tend to gain more weight and have a slight tendency for larger infants. 
Hence when previous authors have drawn up tables relating weight gain 
and size of infant they are probably dealing with two factors which de- 
pend to some extent upon a third, namely the size of the mother. That 
the size of the mother is not more closély related to infant size suggests 
that possibly the size of the father may play a significant role in de- 
termining the size of the infant. A study to determine this relation- 
ship is contemplated. 

So that our results might be comparable to those of others, we have 
constructed tables in the manner of Bingham, Slemons and Fagan, 
Hanley, Mellroy and Rodway. Although not as striking as some of 
their tables they indicate a trend. Perhaps they would be more striking 
if larger groups were used. It is our contention that these tables are 
deceptive in that they give the impression of a good relationship between 
the factors expressed. It is felt that scatter graphs give a truer picture 
of what the relationship means when applied to individual cases and 
that the linear correlation coefficient gives one a better idea of the 
reliability of this relationship. From the studies it is felt that the use 
of percentage weights in expressing weight gain and infant weight is 
2 valuable method to use in dealing with the above problem. 


Summary 

A review of the literature regarding the problems of the relation of 
weight gain in pregnancy to weight of offspring and length of labor is 
presented and the results of such literature are evaluated. 

A study of 500 normal primiparas is presented in which data ob- 
tained are applied to the above problems. Percentage weights have been 
employed, graphs have been constructed and linear correlation co- 
efficients calculated. 


i 
fi 
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Conclusions 


1. A tendency is shown for increasing weight gains in pregnancy 
to be associated with infants of heavier weights. 

2. There appears to be only a very slight tendency for women who gain 
increasing amounts of weight to have longer labors. 

3. The inerease in infant weight associated with increased weight gain 
appears to have no influence upon the duration of labor. 

4, There appears to be some tendency for the larger women to gain 
more weight during pregnancy and slight tendency for them to give birth 
to larger infants. 

5. The use of percentage weight in expressing weight gain in preg- 
naney and infant weight is a useful method in dealing with the problems 
of weight gain and weight of the infant. 
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A STUDY OF SALT RESTRICTION AND OF FLUID INTAKE 
IN PROPHYLAXIS AGAINST PRE-ECLAMPSIA IN 
PATIENTS WITH WATER RETENTION 
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JERSEY City, N. J. 
(From the Margaret Hague Maternity Hospital) 


HE prophylaxis and treatment of pre-eclampsia are almost purely 

symptomatic, chiefly because the fundamental nature of the disease 
is unknown. The measures taken have been widely varied, accordingly 
as one symptom or another has been emphasized, and as these symp- 
toms have been variously interpreted. Today the prevailing opinion 
seems to be that water retention is at least a significant factor in the 
development of pre-eclampsia. For this reason it has become routine 
in many clinics to combat edema. As a means to this end, dietary salt 
is restricted by most clinicians, but there is a wide divergence of opin- 
ion as to whether water intake should be restricted, increased, or 
ignored. Extremes of practice are seen in the sharp limitation of fluid 
intake recommended by Arnold and Fay (the ‘‘Temple treatment’’),’ 
and in the forcing of fluids as practiced especially in the midwest (de 
Alvarez”). Sinee this difference of opinion and practice is so wide 
spread, and is to be found even among the three services in our own 
hospital, we have attempted to make a roughly quantitative study of 
the question. 

We®* have previously described measurements of extracellular water 
in late pregnaney, and shown that about 20 per cent of clinically nor- 
mal patients with abnormally large proportions of water will develop 
the pre-eclamptic syndrome. Thus the determination enables one to 
select potential pre-eclamptics, although many of the patients so se- 
lected do not later manifest hypertension and proteinuria. 


Material 


The present study deals with 237 patients having excessive water as 
found between the thirty-second and thirty-sixth weeks of pregnancy; 
these patients were selected from 1,388 cases in whom extracellular 
water was measured. These 237 patients were followed in a special 
clinic, and as they first came in they were assigned in rotation to one 
of three groups, viz: (A) Controls; no dietary restrictions were im- 
posed. (B) Patient was given a 1,200 calorie, 2 Gm. salt diet and fluids 
were restricted to 1,000 ml. per day. (C) Patient was given the same 
1,200 calorie, 2 Gm. salt diet, but told to force fluids. (At the outset of 
the study, patients were put into either Group A or Group B.) All 
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patients were seen once a week, and instructed to bring in twenty-four- 
hour urines at every visit. The urine volumes were measured as a 
check on the fluid intake; the urinary excretion of chloride was de- 
termined (Volhard’s method*) as a check on the salt intake; and the 
creatinine excretion was measured (Iolin’s method®) as a check on the 
completeness of urine collection. The patients were usually seen on 
Mondays, because we felt that the less conscientious patients were 
more likely to break their diets for the American Sunday dinner. If 
the salt excretion were found to be low, it was presumed that the pa- 
tient had adhered to the diet throughout the week. 

These cheeks just described turned up an amazingly high incidence 
of dishonesty and falsehood, which was often remedied for the remain- 
ing weeks by showing the patient wherein she was caught. If one may 
generalize from our experience, it would seem that any study of dietary 
restrictions in out-patients must be buttressed by some objective check 
upon the patients’ solemn asseverations that the diet has been followed. 


Results 


In analyzing our data, we have transferred a number of patients 
from Groups B and C into Group A, because their twenty-four-hour 
urines consistently showed salt contents of more than 5 Gm., and vol- 
umes ineonsistent with the fluid intake which had been advised. If this 
is not fully justified, the effect might be to diminish somewhat the 
incidence of toxemia in the control (A) group. In 57 cases, we have 
no observations on the twenty-four-hour urines; 34 of these patients 
were in the control Group A. In the 23 remaining eases, some patients 
were uncooperative and some delivered prematurely. All patients whose 
twenty-four-hour excretion of salt was consistently less than 5 Gm. 
have been included as satisfactory B’s or C’s. 


TABLE I. THE INCIDENCE OF PRE-ECLAMPSIA UNDER DIFFERENT DIETARY REGIMES 


C. SALT RESTRIC- 


| | 
GROUP | A. CONTROLS a — | TION, FORCED 
| RESTRICTION | 
Cases | 89 85 | 63 
Incidence of toxemia, 22.5 23.5 7.9 
per cent | 
Incidence of toxemia, 25.9 29.4 14.3 


including borderline 

cases, per cent* 

*Borderline cases: Group A, 3 cases, 1 with an ante-partum rise in blood pressure 
which spontaneously subsided, and 2 cases with systolic or diastolic elevations alone. 
Group B, 9 cases, 1 with transitory ante-partum rise in blood pressure, 1 with an 
intra-partum rise, 2 with post-partum rises, and 5 with either systolic or diastolic 
rises alone, Group C, 5 patients, 2 with transitory ante-partum rise, 1 with post- 
partum rise, and 2 with systolic or diastolic rises alone. 

While these patients are not strictly normal, they will not be included as toxemias 
in the subsequent tables. 


The data shown in Table I indicate that patients under both salt and 
water restriction (Group B) had the same incidence of pre-eclampsia 
as did the controls, while the Group C patients had an incidence of 
pre-eclampsia of only about one-third that found in the other groups. 
While this is not in accord with what we had anticipated, we believe 
that the results ean be rationalized. But first we shall analyze our 
data further, to see whether there has perhaps been a chance selection 
of favorable cases for Group C. This analysis is based upon our pre- 


CHESLEY AND ANNITTO: PROPHYLAXIS AGAINST PRE-ECLAMPSIA 963 


vious findings* that certain factors markedly augment the danger of 
pre-eclampsia in patients with excessive extracellular water. Unfortu- 
nately we do not have enough cases in some categories to warrant 
statistically sound conclusions. 


Factors Conceivably Making for Chance Selection of 
Unfavorable Cases in Any One Group 


1. Degree of Abnormality in Water Retention—tThe greater the de- 
eree of increase in water retention the greater is the likelihood of pre- 
eclampsia developing. This trend holds for patients in Groups A, B, 
and C, but the patients in Group C have a lower incidence of pre- 
eclampsia (Table I]). The proportions of patients from Groups A, B, 


TABLE II. THE RELATION BETWEEN DEGREE OF WATER RETENTION AND THE 
INCIDENCE OF TOXEMIA 


Degree of water retention 


+ | ++ +++ 
GROU! CASES | % TOXIC | CASES | % TOXIC | CASES | % Toxic | CASES | % TOXIC 
A 51 17.6 20 | 25.0 9 Ih 9 55.5 
B 50 24.0 20 | 25.0 8 12.5 7 28.6 
C 38 2.6 14 7.2 4 25.0 7 28.6 
Totals 139 15.8 | 54 | 20.4 21 14.3 23 39.1 
Proportion of patients in each category 

A 57.3 | 89.5 10.1 10.1 
B 58.8 | 23.5 9.4 8.3 
60.3 22.2 6.4 


Note that Groups A, B and C are strictly comparable as regards degree of 
water abnormality 


and C are very nearly the same when they are subdivided on the basis 
of degree in water abnormality. So far as degree of water retention 
is concerned, then, there has been no selection of favorable cases for 
Group 

2. Highest Systolic Blood Pressure Before Measurement of Extra- 
cellular Water—We have previously reported that the incidence of 
pre-eclampsia increases markedly when excessive water is found in con- 
junction with (1) higher levels of usual blood pressure, or (2) marked 
variability of blood pressure, or (3) higher maximal blood pressures 
at any time in pregnaney (which combines the first 2 factors). Table 
III demonstrates that the higher the maximal blood pressure (at any 
time in pregnancy and while the patient is still ‘‘normal’’), the greater 
is the incidence of subsequently developing pre-eclampsia. 

Krom the data in Table III, it appears that the dietary regimes of 
both Groups B and C were quite ineffective in preventing toxemia if 
the patient had ever shown a blood pressure exeeeding 130 mm. Hg. 
However, in patients with lower maximal blood pressures there was a 
definite reduction in the incidence of toxemia in both Groups B and C, 
with the C group showing considerably better results. 

The patients in Groups A and C are comparable so far as maximal 
systolic pressures go, since nearly the same proportions of each fall in 
each blood pressure range (Table III). In Group B, however, there 
is a concentration of unfavorable cases, in that many (41 per eent) had 
shown maximal systolic pressures greater than 130 mm. Hg. This par- 
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TABLE III. THe RELATION BETWEEN THE HIGHEST OBSERVED SYSTOLIC BLOopD 
PRESSURE AND THE SUBSEQUENT DEVELOPMENT OF PRE-ECLAMPSIA 


Maximal systolic pressure 


“LESS THAN 120 MM. HG 121 To 130 MORETHAN 
CASES | % TOXIC CASES | % TOXIC CASES | % TOXIC 
A 31 6.5 38 31.6 18 | 38.9 
B 22 4.5 27 14.8 34 | 441 
C 20 0.0 31 3.2 10 40.0 
Totals 73 4.1 96 | 7 62 | 41.9 


Proportion of patients in each category 


A | 85.7 43.6. 20.7 
B 26.5 32.5 41.0 
C 32.8 50.8 | 16.4 


Note the chance selection of unfavorable cases in Group B, while Groups 
A and C are comparable 


tially (but not wholly) accounts for their lack of response to prophylaxis 
shown in Table I. 

3. Highest Diastolic Pressure Before the Measurement of Extracellu- 
lar Water—tThe effect of the maximal diastolic pressure upon the in- 
cidence of pre-eclampsia is very similar to the effect of the maximal 
systolic. This is to be expected, since the patients showing elevations 
in one usually also show elevations in the other. Table IV indicates that 
the Group C patients in all ranges of diastolic pressure have a much 
lower incidence of pre-eclampsia than do patients in Groups A and B. 
Again, there is a concentration of unfavorable cases in Group B. 


TABLE IV. THE RELATION BETWEEN TIIE HIGHEST OBSERVED DIASTOLIC BLOOD 
PRESSURE AND THE DEVELOPMENT OF PRE-ECLAMPSIA 


Maximal diastolic pressure 


~ LESS THAN 75. 

has 76-80 81-85 MORE THAN 86 
GROUP MM. HG 
Y TOXIC | CASES | % TOXIC | CASES | % TOXIC 


CASES | % TOXIC | CASES 


| | 
A | 8.7 $8 10 20.0 | 50.0 
B 19 10.5 17 | 11.8 16 6.3 29 | 51.7 
C 13 0.0 27 | 0.0 4 25.0 18 | 22.2 
Totals 55 73 | 82 | 122 30. | 13.3 65 | 43.1 


A 25.9 42.7 | 20.2 
23.5 21.0 19.8 35.7 
C 21.0 43.5 6.5 29.0 


4. The Maximal Rate of Weight Gain Prior to the Measurement of 
Extracellular Water.—Since rapid weight gain has received so much 
attention as being of significance in developing pre-eclampsia, we are 
including our data here. In the present series, rapid weight gain 
seemed to bear no relation to the subsequent appearance of the pre- 
eclamptie syndrome. (All of our patients had occult or occasionally 
frank edema as shown by the extracellular water measurements.) As 
Table V shows, the Group C patients again showed the best response to 
prophylaxis against pre-eclampsia. The three groups are comparable 
so far as rapidity of weight gain is concerned. (The data in Table V 


Proportion of patients in each category 
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TABLE V. THE RELATION BETWEEN THE MAXIMAL RATE OF WEIGHT GAIN AT ANY 
TIME IN PREGNANCY AND THE INCIDENCE OF PRE-ECLAMPSIA 


MAXIMAL GAIN LESS THAN MAXIMAL GAIN MORE THAN 


GROUP 6 LB./MO. 6 LB./MO. 
CASES % TOXIC CASES Y TOXIC 

A 61 21.3 27 29.7 

B 53 24.5 : 22.6 

C 40 | 7.5 21 9.5 
Totals 154 18.8 79 21.5 

Proportion of patients in each category 

A 69.3 30.7 

B 63.1 36.9 

C 65.6 34.4 


have been condensed from a more detailed analysis in which the rate 
of weight gain was broken down into categories of 2 pound increments. ) 

5. Duration of Water Abnormality.—Since water retention usually 
precedes the rise in blood pressure in developing pre-eclampsia,‘ it seems 
possible that the patients who begin to accumulate excessive water in 
the last weeks of pregnancy may deliver before the toxemie process be- 
comes full-blown. We have, therefore, looked for an effect of duration 
of water retention upon the incidence of toxemia. 

Longer periods of water retention are associated with a rising inei- 
dence of toxemia. In comparing Groups A, B, and C, we find that 
Group C uniformly shows a lower incidence of pre-eclampsia. Also 
Group C shows a concentration of unfavorable eases, in spite of which 
the toxemia incidence remains low for the whole group (Table VI). 


TABLE VI. THE RELATION BETWEEN DURATION OF EXCESSIVE WATER AND THE 
INCIDENCE OF PRE-ECLAMPSIA 


.ESS THAN A 
47T06 6TO8 


T04 | MORE THAN 


2 WEEKS 8 WEEKS 
CASES TOXIC rt ASES TOXIC CASES Toxic | ASES TOXIC CASES TOXIC 
A 14 21.4 21 | 14.3 31 19.4 11 27.3 12 41.7 
B 11 0.0 23 | 26.1 29 27.6 10 20.0 12 33.3 
C 2 0.0 0.0 21 9.5 15 14 


“Totals | 27 | 11.1 55 «| «(16.4 81 19.8 36 19.4 38 | 26.3 


Proportion of patients in each category 


A 15.7 23.6 34.9 12.3 13.5 
B 13.0 27.1 34.1 11.8 14.0 
C 3.2 17.5 33.3 23.8 22.2 


6. Body Weight.—Patients with excessive extracellular water and 
weighing more than 180 pounds have a higher incidence of pre-eclampsia 
than do the lighter-weight patients. (There is no regular trend dis- 
cernible when weights of less than 180 pounds are plotted against the 
incidence of pre-eclampsia.) When our patients are divided on the 
basis of weight (Table VII), it is found that the Group C patients show 
the lowest incidence of toxemia in any weight group. As regards 
weight distribution, Groups B and C are closely comparable, while 
Group A contains a relatively high proportion of lighter patients who 
are more favorable risks. 
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TABLE VII, Tite RELATION BETWEEN WEIGHT AND THE 
INCIDENCE OF PRE-ECLAMPSIA 


PROPORTION OF 


PATIENTS 
BODY WEIGHT LESS THAN | BODY WEIGHT MORE THAN WITH BODY 
180 POUNDS 180 POUNDS WEIGHT 


GROUP 
GREATER THAN 
180 POUNDS 


CASES YJ TOXIC CASES PER CENT 
A 73 17.8 16 179 
B 55 18.2 30 35.3 
C 42 7.1 21 33.3 
Totals 170 15.3 67 28.3 


7. Parity and Iistory of Toremia.—The ineidence of toxemia is 
slightly higher in primiparas than in multiparas, and among multiparas 
is much higher in those patients giving a history of previous toxemia. 
Table VIII indieates that Groups B and C are closely comparable with 
each other, and not greatly different from Group A, when they are 
broken down in terms of parity and history. In a large proportion of 
cases in each group the history is not known definitely, but in all such 
cases, no record suggestive of previous toxemia appears in the charts. 
In all subdivisions of Table VIII, the Group C patients show the lowest 
incidence of toxemia. 


TABLE VIII. THE RELATION BETWEEN PARITY (AND HISTORY OF TOXEMIA) AND THE 
INCIDENCE OF PRE-ECLAMPSIA 


MULTIPARAS 
ROUP PRIMIPARAS HISTORY OF NO HISTORY HISTORY 
TOXEMIA OF TOXEMIA UNCERTAIN ™* 
CASES |% TOXIC] CASES |% TOXIC] CASES |% TOXIC| CASES | % TOXIC 
A 20 25.9 6 50.0 17 5.9 39 | 23.1 
B 27 20.0 9 33.3 18 27.8 38 | 21.1 
C 14 14.3 6 Bo 14 0.0 29 3.4 
Totals 61 21.3 21 38.1 49 | 12.3 106 | 17.0 
Proportion of patients in each category 
A 30.3 6.8 19.1 43.8 
B 23.5 10.6 21.2 44.7 
C 22.2 9.6 16.0 


*Most histories probably negative. 
Incidence of toxemia in all multiparas, 18.2 per cent. 


Recapitulation of Analyses Bearing on Fairness of Allocation 
of Cases to Groups A, B, and C 


In the foregoing tables, we have shown that the difference in response 
to the different prophylactic regimes probably cannot be attributed to 
the fortuitous selection of favorable cases for any one group. Every 
table shows that at least 2 groups are comparable with each other, and 
usually all three groups are similar. Irom the standpoint of the fae- 
tors analyzed, a concentration of unfavorable cases was found first in 
one group, and then in each of the others as the factors were successively 
analyzed. The one really serious deviation from homogeneity among 
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the groups was on the basis of the maximal systolic blood pressure ob- 
served at any time in the pregnancy. In this respect there was a con- 
centration of unfavorable cases in Group B, which predisposed to a 
higher incidence of toxemia. 

In general, it may be said that proved salt restriction seemed to re- 
duce the incidence of pre-eclampsia in clinically normal patients who 
had occult edema. The patients who simultaneously increased their 
fluid intake had a lower toxemia incidence than did those who restricted 
both fluid and salt intake. This superior performance in patients on 
unlimited fluids cannot, so far as we have analyzed the situation, be at- 
tributed wholly to a concentration of favorable eases in that group. 


TABLE IX. THE RELATION BETWEEN WEIGHT CHANGE, WATER CHANGE AND THE 
INCIDENCE OF PRE-ECLAMPSIA 


GROUP: A | B Cc TOTALS 
CASES|% TOXIC|CASES|% TOXIC|CASES|% TOXIC|CASES| % TOXIC 
Gain in weight 58 25.9 39 30.8 33 12.1 130 23.8 
Less than rE 27.3 15 20.0 17 5.9 43 16.1 
Loss | 2 pounds 
11 |More than} 7 0.0 29 13.8 10 0.0 46 8.7 
weight} 5 
2 pounds 
Gain of water 15 33.3 | ll | 273 10 20.0 36 27.8 
Loss of watert 3 $3.3 16 | 25.0 10 0.0 29 17.2 


*Average weight loss 5.3 pounds, range 244 to 12% pounds. 


¢Fifteen patients lost extracellular water while gaining weight. 


Changes in Weight and in Extracellular Water Under Salt Restriction, 
and Their Relation to the Development of Pre-Eclampsia 


The data in Table IX show that for all patients the incidence of tox- 
emia dropped as the effect of the diet on body weight became more 
marked. Losses of weight under salt restriction might be presumed to 
represent in part losses of extracellular water, because restriction of 
sodium intake should lead to a depletion of body sodium which in turn 
‘auses an equivalent loss in extracellular water, either out of the body 
or into the cells. (This is, of course, the rationale of the salt restriction 


in treating edema.) 


However, when we compare the incidences of pre-eclampsia in pa- 
tients who lost water (17.2 per cent) with that in patients who gained 
water (27.8 per cent), there seems to be no significant difference. (Cal- 
culation of chi square from a fourfold table shows 45 chances in 100 
that the difference could rise from sampling alone.) Unfortunately, 
the checks on extracellular water after 3 or more weeks on the dietary 
regimes were made in only 65 eases. Of the 29 patients losing extra- 
cellular water, 15 simultaneously gained weight. This leaves only 14 
patients who lost both weight and extracellular water. One of these, in 
Group B, developed preeclampsia in spite of a 9 pound loss in weight; 
however, her loss of extracellular water was only 500 ml., still leaving 
an abnormally high proportion of water. (This is an unusual finding, 
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since the water loss in nearly all cases was considerably greater than the 
weight loss.) 

Eighteen patients lost more than 1,500 ml. of extracellular water 
(12 in Group B and 6 in Group C). Two of these (in Group B) de- 
veloped pre-eclampsia, giving an incidence of 11.1 per cent as compared 
with the 27.8 per cent incidence in patients who had gained water. 
Because of the few eases available for analysis, there are 23 chances in 
100 that even this difference arises from a sampling error. 

Finally, reduction of extracellular water to normal values seems to 
have no effect upon the incidence of pre-eclampsia. A total of 65 pa- 
tients was found to have excessive water at the thirty-second week of 
pregnancy. In 20 of these cases, the water was reduced to normal 
values, but 20.0 per cent developed pre-eclampsia in spite of the normal 
proportions of water. Of the 45 patients whose extracellular water re- 
mained abnormally high (although occasionally redueed from the initial 
level), 24.4 per cent developed pre-eclampsia. 

If any conclusion ean be drawn from these data, it would seem that 
the beneficial effects of the dietary regimes in toxemia prophylaxis may 
not depend upon the reduetion of oceult extracellular edema per se. 
The results of the treatment seem not in accord with the rationale. It 
may be, of course, that 65 eases analyzed do not fairly represent the 


whole series of 237 patients. 
Discussion 


Why the symptomatic treatment of edema in late pregnancy should 
prevent the later appearance of hypertension and the rest of the pre- 
eclamptic syndrome is unknown, at least to us. But statistically, it 
seems that dietary prophylaxis against toxemia is effective in many 
patients who might otherwise develop pre-eclampsia. Insofar as we have 
broken down our data, the control and experimental groups are com- 
parable. 

Clinical observations bear out the statistical evidence that salt re- 
striction does sometimes prevent toxemia. We felt that we had caught 
several patients at the very brink of toxemia, and reversed the morbid 
process. Such patients (all with occult edema) had shown a blood pres- 
sure creeping into the upper limits of normal, and had complained of a 
bloated sensation and of not feeling so well as usuaj. After a week or 
two on restricted salt, either with limited or forced fluids, the blood 
pressure often dropped 15 or 20 mm., a rapid weight loss had occurred, 
the patient felt much better, and looked better. (The majority of blood 
pressure changes defy reliable analysis heecause too much emphasis would 
be put on single readings. However, in at least 14 cases the drop from 
recent average systolic pressures exceeded 16 mm. He.) 

The diet which we gave these patients is, of course, low in ealories 
(1,200). The protein content is $4 Gm., and the vitamin content is 
somewhat low. (The estimated vitamin content of the diet is as fol- 
lows: A = 3,500 I.U., B, = 1.6 me., C = 188 me., G = 1.8 meg. The 
estimated daily requirements are A = 9,000 I.U., B, = 2.0 mg., C = 
100 mg., G = 1-2 mg.) It has been assumed that the salt restriction 
is the effective factor, chiefly from the a priori reasoning that sodium 
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limitation should reduce extracellular water, and the demonstration that 
it does so in nephritis, nephrosis, cardiac decompensation, and in de- 
mineralization experiments.’ Also Harding and Van Wyck,® by vary- 
ing different components of the diet, showed that it was salt restriction 
which benefited patients with toxemia. Strauss’ writes, ‘‘Many methods 
of treatment of ‘toxemia’ which have met with more or less success, have 
knowingly or unknowingly been measures to eliminate water retention.’’ 
He then shows this to be true for 9 different therapeutic measures, in- 
cluding salt restriction. Conversely, substantiating evidence is seen 
in the rapid weight gain and exacerbation of pre-eclamptie signs and 
symptoms following salt administration (Harding and Van Wyck,*® 
Strauss’). 

It is, then, puzzling to find that reduction of extracellular water, 
even to normal values, seems to have no beneficial effect in toxemia 
prophylaxis. Some of the possible explanations might include: (1) The 
permeability of some cells may change enough to admit the thiocyanate 
used in measuring extracellular water. This would make the determina- 
tions unreliable. (2) The 65 cases analyzed may not be representative 
of the whole series of 237 patients. (3) Intracellular hydration or de- 
hydration may be an important factor which is altered by salt restric- 
tion. Evaluation of this factor is very difficult with the present means 
of investigation. 

In connection with the third possibility just mentioned, it is interest- 
ing to compare the water loss with the weight loss, although there are 
only 14 patients who lost both water and weight under salt restriction. 
In all but 2 cases, the water loss was greater than could be accounted 
for by the weight loss, and in 9 of the 14 patients the weight of water 
lost was more than twice the loss in body weight. In an additional 15 
patients there was a loss of extracellular water while the patients were 
gaining in weight. This suggests that extracellular water may shift 
into the cells when salt is restricted. In previous papers,** we have con- 
jectured that in the last weeks of normal pregnancy there may be a 
shift of intracellular water out into the extracellular space. In develop- 
ing toxemia this shift may be exaggerated. McPhail’® believes that a 
central feature of pre-eclampsia is cell dehydration in the presence of 
extracellular edema, and that ‘‘treatment should be directed primarily 
toward hydrating the cells.’’ 

Some of our data can be fitted into MePhail’s concept. Since sodium 
and chloride ions are confined almost wholly to extracellular water, re- 
striction of salt intake might be expected to diminish somewhat the 
osmotie concentration of extracellular fluids. Adjustment is very 
quickly made to such concentration changes, and osmotic equilibrium be- 
tween cells and extracellular water is maintained by two mechanisms: 
(1) a shift of water into the cells, and (2) diuresis. Forcing salt-free 
fluids in conjunction with salt restriction should accentuate both of 
these phenomena. The moderate salt restriction practiced by our pa- 


| 


970 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


tients might permit cellular rehydration and, over a period of days and 
weeks, also permit an increase in the volume of extracellular water in 
some patients. If the beneficial effect of the diet depended upon ecellu- 
lar rehydration, then changes in volume of extracellular water need not 
be closely correlated with the effectiveness of the diet in preventing 
toxemia. The superior performance of the patients who forced fluids 
might depend upon a greater degree of cellular rehydration, although 
another explanation (diuresis) is possible. Restriction of fluids along 
with salt would tend to slow down or prevent cellular rehydration. 

If cellular rehydration is the key to effective toxemia prophylaxis, 
it is hard to see why the incidence of toxemia decreases as greater losses 
in body weight are induced (Table IX). In short, the apparent dis- 
crepancy between the effects of weight change and of extracellular wa- 
ter change upon the incidence of toxemia leaves us in a quandary. The 
confusion is worse confounded by the finding that when patients do lose 
both water and weight, they lose much more water than the weight loss 
can account for. Having nothing better to offer than feeble speculation, 
we shall leave it at that. 

Normally the body does not hold appreciable quantities of water, ex- 
tracellularly, without retaining an equivalent amount of electrolyte to 
maintain isotonicity. Unless the pregnant woman developing pre- 
eclampsia deviates from normal in this regard, high fluid intakes should 
be harmless so long as the electrolyte, chiefly sodium, intake is restricted. 
Furthermore, an increased fluid intake might even be beneficial for the 
best diuretic is water and with diuresis some extracellular electrolyte 
tends to be swept out through the kidneys. Such loss of electrolyte 
(NaCl chiefly) would be accompanied by the loss of extracellular water 
previously retained. Forcing fluids, together with effective salt re- 
striction might be expected to rehydrate the cells if they are dehy- 
drated, and to reduce the volume of extracellular water. 

In toxemia prophylaxis, our patients who forced fluids showed the 
lowest incidence of toxemia. Since we have not made any observa- 
tions on patients with the more advanced pre-eclamptic syndrome, we 
ean say nothing as to the advisability of forcing fluids in the treatment 
of toxemia. 

Summary and Conclusions 


Clinically normal patients who had begun to retain excessive quan- 
tities of extracellular water in late pregnancy showed a 20 per cent in- 
eidence of subsequent pre-eclampsia. 

In the present study, 237 such patients were assigned in rotation to 
3 groups: (A) Controls, (B) restricted salt and fluid intake, and (C) 
restricted salt and forced fluid intake. 

Detailed analysis showed that the groups were fairly comparable. 
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The incidence of toxemia was not lowered in the patients who re- 
stricted both salt and fluids. This is partially attributable to a con- 
centration of unfavorable cases in this group. 

The incidence of toxemia was considerably lowered in the patients 
who restricted salt and forced fluids. 

The effectiveness of prophylaxis against toxemia increased as greater 
weight losses were induced by the dietary regimes. Paradoxically, the 
gain or loss in extracellular water seemed to bear no relation to the 
incidence of toxemia; our data are inconclusive on this point. 

We wish to acknowledge our indebtedness to Drs. S. A. Cosgrove, J. F. Norton, 
and E. G. Waters for reading the typescript. The 2 gram salt diet was devised 
by Lorene Dickerson, chief dietician at the Margaret Hague Maternity Hospital. 


The urinary creatinine determinations were done by Frances Orsato and Peter 
Marotta. 
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LOW-DOSAGE IRRADIATION TO THE PITUITARY GLAND 
AND OVARIES IN AMENORRHEA AND DYSFUNCTIONAL 
UTERINE BLEEDING* 


A Long-Term Survey 


LEON REIDENBERG, M.D., PHILADELPHIA, Pa. 
(From the Graduate Hospital of the University of Pennsylvania) 


YSFUNCTIONAL menstrual disorders, with or without associated 

sterility, are the most difficult problems encountered by the gyne- 
ecologist. The patients stop at nothing in their search for a cure. In 
most instances of dysfunctional menstrual disorders, especially amenor- 
rhea of long duration, endocrine and other forms of therapy fail to 
produce consistent results. 

Clinicians have long sought an agent capable of normalizing the 
menses and of relieving sterility of dysfunctional origin. It seems prob- 
able that this long-sought remedial agent has at last been discovered 
in the form of low-dosage irradiation. 


*Thesis submitted to the Faculty of the Graduate School of Medicine of the Univer- 
sity of Pennsylvania, in partial fulfillment of the requirements for the degree of 
Master of Science in Medicine. 

NoTE: The cases herein reported were selected from the private practice of Dr. 
Charles Mazer, 
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Originally, only the destructive effects of irradiation were considered 
of therapeutic value in the control of dysfunctional uterine bleeding, 
inevitably resulting in temporary or permanent suppression of the 
menstrual function and in sterility. The use of nondestructive doses of 
roentgen rays for the purpose of relieving amenorrhea, the clinical 
antithesis of menometrorrhagia, was first tried during the second dee- 
ade of this century. 

Historical Sketch 


A brief history of the development of low-dosage irradiation as a 
therapeutie agent is warranted. In 1910 and 1911 Cheron' and associ- 
ates warned that x-ray exposures under 110 per cent skin erythema dose 
stimulate the growth of carcinoma of the uterus and inerease the inei- 
dence of metastasis. Their deductions were later proved to be erroneous. 
However, these reports initiated an era of experimentation on the 
stimulating effects of irradiation on plants and lower animals. Hewer? 
induced sexual maturity in infantile rats with mild irradiation of the 
ovaries. This was probably due to irradiation of the anterior pituitary 
gland which, in small animals, is unintentionally but simultaneously ex- 
posed. Steinach and Kun® induced hyperluteinization of the guinea 
pig’s ovaries by x-ray treatment. Drips and Ford‘ observed only slight 
congestion of the ovaries of rats that were killed shortly after the ad- 
ministration of a 10 per cent cutaneous erythema dose for the rat. The 
follicular apparatus was apparently not influenced by the procedure. 
Parkes® observed ingrowth of epithelioid cords of cells from the pe- 
riphery into the stroma of mouse ovaries that were intensively irradi- 
ated; the eords exhibited a tendeney toward follicular arrangement. 
Epifanio and Cola® observed a rapid increase in growth of young rabbits 
after low-dosage irradiation of the pituitary gland which at autopsy 
showed no evidence of cytologic alteration. 

Clinieally, Van de Velde’? reported in 1915 the return of normal 
ovarian function after small doses of x-rays had been applied over the 
ovaries. Soon thereafter similar results were reported by Hirsech,® 
Rubin,® Rongy,’® Kaplan,"! and Drips and Wagner and Schoen- 
hof?® have found no degenerative changes in the ovaries of women sub- 
jected to low-dosage irradiation prior to panhysterectomy and bilateral 
salpingo-oophorectomy for carcinoma of the uterus. Only one of the 
ovaries of each patient was irradiated; the corresponding ovary was 
protected from the rays by means of proper sereening for the purpose 
of histologic comparison. 

More reeently, a number of investigators also reported on the thera- 
peutie value of low-dosage irradiation of the pituitary gland and ovaries 
in instanees of amenorrhea with or without associated sterility (Table I). 
A composite review of these reports indicates a restoration of menstrual 
periodicity in 440 of 755 patients thus treated with no interference in 
the fertility in those who desired offspring. 

Nevertheless, most clinicians regard it as a dangerous agent and are 
loath to employ it for fear of irreparable damage to the ovaries. This 
attitude toward low-dosage irradiation is mostly based upon animal ex- 
perimentation with destructive doses. 

The numerous clinical reports on low-dosage irradiation to the 
pituitary gland and ovaries cover only a short period of follow-up, one 
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to three years. It is, therefore, of interest to learn what has happened 
to a representative group of these women and their offspring during a 
much longer follow-up period. <A careful follow-up of 136 women who 
received low-dosage irradiation to the pituitary gland and ovaries from 
three to thirteen years ago forms the basis of this presentation. The 
results indicate that low-dosage irradiation, within the dosage limits em- 
ployed in these cases, is a most helpful and safe agent in the arma- 


Moreover, the follow-up shows no 


mentarium of the gynecologist. 


TABLE I. STATISTICS ON ROENTGEN RAY TREATMENT OF AMENORRHEA 
Note: Improved cases grouped as failures 
NO. OF 
DURATION 5 NO. OF 
iLAND | NO. OF | CURES FOR . OF 
REPORTED OF AGE OF HEALTHY 
AMEN- | PATIENTS | |TIENTS| MORE TIONS 
YEARS 
Thaler14 4 to 30 {17 to 35 |Ovary |40 (65%) 2 
mo yr. 
Werner!7 = - Pituitary 13 7 (54%) - ~ 
Steinhardt18/3 to 54 |18 to 39 |Pituitary 50 (44%) 2 
mo. yr. 
Kaplan19 1 mo. to/19 to 45 |Pituitary | 117 {79 (67%) 38 5 
14 yr. and 
ovaries 
Drips29 - 29 single |Pituitary 62 (50%) 11 - 
and 33 and 
married ovaries 
women 
Tamis21 3 to 36 |17 to 36 |Pituitary 25 (60%) ~ - 
mo yr. and 
ovaries 
Edeiken1¢6 = Pituitary 56 |40 (72%) 11 1 
and 
ovaries 
Rubin? = 19 to 33 Pituitary 12 11 (93%) 8 1 
yr. and 
ovaries 
Rongy10 2 to 3 - Pituitary 13 5 (37%) - - 
mo. and 
ovaries 
Porchow- = 16 to 39 |Pituitary 73-123 (81%) 20 6 
nick22 yr. and 
ovaries 
Mazer and {3 to 36 |20 to 35 |Pituitary 58 {38 (66%) 20 5 
Gold- mo. yr. and 
stein23 ovaries 
Mazer and |1 to 6 /|18 to 36 {Pituitary 74 |41 (55%) 26 2 
Spitz24 yr. yr. and 
ovaries 
Mazer and to 13 {18 to 36 /|Pituitary 106 =|62 (59%) 20 4 
Baer25 yr. yr. and 
ovaries 
King26 4 to 3 - Pituitary 10 = |10 (100%) 2 0 
yr. 
Bogart27 - Pituitary 24 {16 (66%) - - 
and 
ovaries 
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deleterious effect upon the offspring of 54 women who have given birth 
to 80 children. 

Illustrative of the harmlessness to the patient and to the progeny 
of the first generation, even of three courses of low-dosage irradiation 
to the pituitary gland and ovaries, is the following ease record : 

Mrs. M. S., aged 24 years, sought treatment in December, 1933, for 
the relief of amenorrhea of eight years’ duration and inability to con- 
ceive for two years. Kpisodes of menometrorrhagia were frequent from 
the age of twelve to sixteen, Thereafter amenorrhea (three cycles per 
year) ensued for eight years. In the two years prior to low-dosage ir- 
radiation treatment, conception did not oceur. In Deeember, 1933, 
physical and general laboratory examination revealed nothing abnormal. 
Low-dosage irradiation, given in December, 1933, promptly normalized 
her menstrual cycles. She coneeived in July, 19384, and delivered a 
normal full-term infant. She menstruated regularly until 1937 when 
the tendency to amenorrhea returned. In November, 1937, a second 
course of x-rays was given after a period of amenorrhea of eight months’ 
duration. Partial improvement was obtained and a third course in 
March, 1988, regulated her menses to the date of this follow-up (May, 
1942). During the interim she delivered two healthy infants. 

This ease record illustrates both the safety of even three courses of 
low-dosage irradiation to the ovaries of the patient and the harmlessness 
of the treatments upon the children of the first generation. 

The hypothetical objection to low-dosage irradiation on the basis of 
its possible harmful effects upon the second and third generations ean- 
not be relevantly argued since this remedial agent has been employed 


in this country less than two decades. 


Modus Operandi of Low-Dosage Irradiation 

Although twenty-seven years have elapsed since Van de Velde’ sug- 
gested low-dosage irradiation as a therapeutic agent, its modus operandi 
is still undetermined. Most radiologists maintain that roentgen rays 
rapidly produce hyperemia and that they are always destructive. For 
example, Thaler,’* Desjardins’ and others believe that the beneficial 
effects of low-dosage irradiation in the treatment of amenorrhea and 
dysfunctional uterine bleeding result from the destruction of a per- 
sistent corpus luteum or of an abnormally large Graafian follicle. They 
do not explain the phenomenal escape from damage of the remaining 
essential and more vulnerable elements of the ovaries. 

Others, on the other hand, apply the term ‘‘stimulation therapy’’ to 
low-dosage irradiation beeause there is clinical evidence of functional 
stimulation of the irradiated glands without subsequent deleterious 
effects. 

While the modus operandi of low-dosage irradiation remains con- 
troversial, the lasting restoration of menstrual periodicity in the 
majority of women who were thus treated as far back as 1927 points to 
a stimulative rather than to a destructive effect. 
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Technique of Low-Dosage Irradiation 


The patients herein reported were treated by several radiologists who 
employed the technique of Edeiken’® with uniformly good results. The 
treatment may be described as follows: One hundred and thirty-five kv., 
5 ma. at a distance of 40 cm. with 6 mm. of aluminum filtration through 
an anterior pelvic field of 20 by 20 em. Depending upon the thickness 
of the abdominal wall, 50 to 90 r., measured in air, are given three 
times at intervals of one week. The pituitary gland is treated with 
the same dosage at the same time through a portal of 3 by 3 em. just 
above and posterior to the midpoint of an imaginary line joining the 
outer canthus of the eye and the external auditory meatus. 

Partial relief of the amenorrhea by one course of treatment seemingly 
justifies a second course within three to six months. The harmlessness 
of a second course is demonstrated by 7 of 16 patients who received a 
second course of treatments within the dosage-level recommended. They 
conceived thirteen times, delivering 12 healthy offspring and one still- 
birth (cause unknown). 

Of 249 patients thus treated by one gynecologist (C.M.) during the 
eleven-year period of 1927 to 1937, inclusive, 136 responded to a ques- 
tionnaire submitted to them concerning menstrual periodicity, fertility, 
the number of offspring since treatment and the present physical and 
mental status of their children. 


End-Results in One Hundred Thirty-Six Patients Treated 
With Low-Dosage Irradiation 


The follow-up of 136 patients who received low-dosage irradiation to 
the pituitary gland and ovaries during the period of 1927 to 1937, in- 
elusive, permits the following classification as to indications and results: 

1. Secondary amenorrhea: Menstrual intervals of four or more 
months or years. 

2. Primary amenorrhea: - Embracing those patients who had never 
menstruated. 

3. Oligomenorrhea: Menstrual intervals of six to thirteen weeks. 
Hypomenorrhea: Regular menstruation with scanty flow. 

. Menorrhagia: Prolonged or excessive menstrual flow. 
. Metrorrhagia: Acyclic uterine bleeding. 


Selection of Patients for Low-Dosage Irradiation of the Pituitary 
Gland and Ovaries 


Only those patients who after a careful history and physical examina- 
tion showed no evidence of a constitutional debilitating disease, diabetes 
mellitus, or thyroid malfunction were subjected to this form of treat- 
ment, Nearly all of the patients had previously received organotherapy 
without improvement. In most of the patients with menometrorrhagia, 
a diagnostic curettage preceded low-dosage irradiation treatment to the 
pituitary gland and ovaries in order to eliminate the possible presence 
of intrauterine pathology. A careful pelvic examination eliminated 
uterine fibroids as the cause of bleeding. Women with premenopausal 
uterine bleeding were not treated with low-dosage irradiation. In al- 
most all amenorrheal women subjected to low-dosage irradiation, a 
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biologic test was performed to exclude a chanee pregnancy, unless the 
patient happened to have had a menstrual flow within two weeks pre- 
ceding the institution of treatment. 


Effect on Secondary Amenorrhea 


Fifty-one patients, ranging in age from 17 to 35 years, complained 
of infrequent menstruation for periods ranging from six months to 
fifteen years. Seven patients were totally amenorrheal for two or more 
years; 8 patients were totally amenorrheal for one year; and the re- 
maining 36 patients menstruated at intervals of four or more months. 

Thirty-six (71 per cent) were restored to normal menstrual periodicity 
during a follow-up period of three to thirteen years with an average 
of seven years for the group. Four of these patients conceived within 
three months after irradiation therapy. Three of the 4 reverted to their 
former state of amenorrhea after delivery but responded to a second 
course of treatment and have since been menstruating regularly even 
after subsequent deliveries. Five (9 per cent) were temporarily bene- 
fited and the remaining 10 (20 per cent) were unaffected by the irradia- 
tion. 

The response to low-dosage irradiation seems to be inversely propor- 
tional to the duration of the disorder. For instanee, only 3 (37 per 
cent) of the 8 women who were totally amenorrheal for one year or 
longer prior to therapy were cured, whereas 33 (76 per cent) of the 
remaining 438 patients who had had one to three menstrual periods dur- 
ing the year preceding treatment were cured. 

Forty-six infants were born to 25 women of the amenorrheal group 
treated with low-dosage irradiation. Two of the 46 were stillborn from 
various causes; the remaining 44, now ranging in age from three to 
ten years, have developed mentally and physically to the predicted 
degree. 

Effect on Primary Amenorrhea 


Four patients, ranging in age from 18 to 22 years, had never 
menstruated. Their average age was 19.8 years and the follow-up period 
averaged 5.5 years. Three patients have remained amenorrheal, whereas 
the fourth began to menstruate spontaneously two years after treatment 
and continued to menstruate normally throughout a follow-up period 
of four years. 

It is evident from a follow-up of this small number of patients that 
primary amenorrhea is not likely to respond to low-dosage irradiation 
of the pituitary gland and ovaries. <A co-existing Miillerian tract defect 
may add to the difficulty in these eases. 


Effect on Oligomenorrhea 


Oligomenorrhea is a milder form of ovarian dysfunction than is frank 
amenorrhea and, therefore, yields more readily to therapy. Thirty- 
seven patients, ranging in age from eighteen to thirty-nine years, com- 
plained of oligomenorrhea for periods ranging from one to sixteen years. 
Their average age was twenty-six years, and they averaged 5.7 menstrual 
eycles per year. 

Twenty-nine (78 per cent) were restored to normal menstrual rhythm 
during a follow-up period of three to nine years with an average of 
5.2 years for the group; five (14 per cent) were temporarily benefited; 
3 (8 per cent) remained unaffected by treatment. 
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Of this group of 37 oligomenorrheal women, 23 complained of sterility. 
Following low-dosage irradiation of the pituitary gland and ovaries, 17 
of these patients conceived and carried to term 23 healthy infants. 
Additionally, there were 5 pregnancies among those patients who did 
not complain of sterility. Of the 28 pregnancies, 24 were successfully 
carried to term; 3 terminated by abortion; and 1 terminated in a still- 
birth of unknown cause. 

It is interesting to compare the results obtained with low-dosage 
irradiation in the three types of amenorrhea. The treatment totally 
failed in primary amenorrhea; it yielded 71 per cent permanent cure 
in secondary amenorrhea; and 78 per cent cure in oligomenorrhea. 

Of the 92 patients in the three subgroups of amenorrhea, 65 (71 per 
cent) were restored to normal menstrual rhythm for a period of from 
three to thirteen years solely by the use of low-dosage irradiation 
therapy. 

Effect on Hypomenorrhea 


Hypomenorrhea, per se, is not disturbing to the patient until sterility, 
so frequently associated with it, becomes a major problem. 

Of 7 hypomenorrheal women, 6 sought relief of associated sterility 
and only one complained of hypomenorrhea primarily. Their ages 
ranged from twenty to twenty-nine years and their symptoms were 
present for one to twelve years. Four (57 per cent) of the 7 patients 
were relieved during a period of four to nine years with an average of 
6.3 years for the group; and 3 (438 per cent) remained unaffected by 
low-dosage irradiation. Only one patient was relieved of her sterility, 
resulting in two full-term healthy infants and in one abortion. 


Effect on Menorrhagia 


Twenty-seven patients, ranging in age from 14 to 48 years, men- 
struated eyclically but either excessively or for a prolonged interval. 
The duration of the menorrhagia was from three months to ten years. 

Sixteen (59 per cent) were restored to normal menstrual rhythm by 
low-dosage irradiation during a follow-up period of three to eleven years 
with an average of 5.6 years for the group; 3 (11 per cent) were bene- 
fited temporarily; and the remaining 8 (30 per cent) were unaffected by 
treatment. Two patients, age 40 and 43, had normal cycles for three 
years after treatment before typical menopausal symptoms commenced. 
Two patients became temporarily amenorrheal for five and eight months, 
respectively, after irradiation and then normal rhythm was re-estab- 
lished. It is probable that both of these patients followed the usual 
clinical course of this type of dysfunction since menorrhagia is often 
a precursor to amenorrhea. Therefore these two patients are classified 
as therapeutic failures. 

Of 4 menorrhagic patients complaining of sterility, only one was re- 
lieved. Seven pregnancies occurred in 5 of the group of 27 patients 
and all were successfully carried to term. All 7 children developed 
physically and mentally to their predicted degree. 


Effect on Metrorrhagia 
Ten patients, ranging in age from eighteen to thirty-six years, had 
totally acyclic menstrual rhythm for periods ranging from six months 
to four years, with an average of 1.2 years for the group. None com- 
plained of sterility. 
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Five (50 per cent) were restored to normal menstrual rhythm during 
a follow-up period of three to eleven years with an average of 7.2 years 
for the group; 3 (30 per cent) were temporarily benefited; and 2 (20 
per cent) were unaffected by irradiation therapy. The history of one 
patient is unusually interesting and deserves recording : 

Miss C. R., aged 25 vears, sought relief from severe metrorrhagia in 
July, 1938, having stained or bled daily throughout the preceding 
eighteen months despite curettage and organotherapy. Examination 
revealed a moderately anemic but otherwise healthy patient. Low- 
dosage irradiation of the pituitary gland was administered in August, 
1933, resulting in partial improvement during the following four 
months. In January, 1934, a second course of irradiation treatments 
was administered over the pituitary gland and ovaries, resulting in 
prompt establishment of normal menstrual rhythm which continued un- 
interruptedly during the follow-up period of three and one-half years. 


TABLE II. INDICATIONS FOR AND RESULTS OF LOW-DOSAGE IRRADIATION OF THE 
PITUITARY GLAND AND OVARIES 


SECOND- 


PRIMARY | OLIGO- HYPO- 
ARY MENOR- | METROR- | 
\ONDITION AMEN- | MENOR- | MENOR- TOTAL 
ORRHEA 
Number of pa-| 51 1 37 7 27 10 136 
tients 
Average age of} 25.9 19.8 26.0 24.8 27.1 26.8 - 
each group 
Number of pe- 2 never 5.7 11 - - - 
riods per year men- 
preceding struated 
treatment 
Average dura- 6.4 |since 6.8 6.7 2.0 1.2 
tion of symp- puberty 
toms (years) 
Cures of 3 to| 71% 0% 78% 57% 59% 50% 66% 
13 years 
Number of suc-| 46 - 28 3 c 6 90 
cessful preg- 
nancies 
Number of - - 3 1 - 3 7 
abortions 
Number of 2 - 1 - - _ | 3 
stillbirths | 


Summary and Conclusion 

A long-term survey of the end-results of low-dosage irradiation of 
the pituitary gland and ovaries in amenorrhea and in dysfunctional 
uterine bleeding, with or without sterility, is presented. 

Of 249 patients treated between 1927 and 1937, inclusive, 136 were 
followed up for periods ranging from three to thirteen years 

This method of treatment resulted in restoration of normal menstrual 
function in 71 per cent of 51 amenorrheal women; 78 per cent of 37 
oligomenorrheal patients; 57 per cent of 7 hypomenorrheal women; 59 
per cent of 27 menorrhagic women; and 50 per cent of 10 metrorrhagic 
women. 
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Four patients with primary amenorrhea were unaffected by low- 
dosage irradiation therapy. 

The percentage of cures for the group of 136 as a whole was 66. Two 
patients were temporarily made worse and the remaining 44 were either 
unaffected or only temporarily improved. 


The restoration of menstrual function in 57 of the patients with 
associated sterility materially aided 34 of them in becoming pregnant. 

Of the 90 pregnancies in 54 women of the group of 136, 80 resulted 
in full-term healthy offspring; 7 pregnancies terminated during the 
first trimester; and 3 terminated in stillbirths near term. 

From this long-term follow-up it appears that preconeceptional low- 
dosage irradiation to the pituitary gland and ovaries has no deleterious 
effect upon the generative organs or upon the ofispring of the first 
generation. 
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THE USE OF HEROIN (DIACETYL-MORPHINE) IN LABOR* 
A Report of 454 Deliveries 


Curtis J. LuNp, M.D., aNp JoHN W. Harris, M.D., Mapison, WI1s. 


(From the Department of Obstetrics and Gynecology, University of Wisconsin and 
State of Wisconsin General Hospital) 


S FAR as can be determined there have been few, if any, clinical 
A reports devoted exclusively to the study of diacetyl-morphine 
(heroin) in obstetrics. The primary aim of this study is to evaluate 
this drug as an obstetric analgesic agent. The end obtained may be 
historical as well as clinical unless modification is made of existing 
nareotie regulations which now prohibit the manufacture of heroin. 

An ideal obstetric analgesic agent has been defined frequently as one 
which produces a maximum amount of pain relief with a minimum 
amount of danger to the mother and fetus. Certainly the evaluation of 
any method of obstetric analgesia must consider relief of pain as an 
essential property, yet the original definition fails to include many 
other properties, some of which are necessary and others are desirable. 
One essential characteristic is frequently overlooked in our search for 
an ideal obstetric analgesic agent: Is the drug adaptable to all environ- 
ments with ease and safety? There are several methods of obstetric 
analgesia which produce excellent pain relief without significant hazards, 
yet they are highly specialized technical procedures with limited ap- 
plication. Another quality often wanted is the ability to give rest to a 
patient exhausted from a tiring labor. Some obstetricians, and patients 
as well, consider amnesia another indispensable characteristic. Hqual 
consideration must be given the deleterious effect which analgesic drugs 
produce, and the harmful effects may be many and varied. Some of the 
important ones in obstetrics are death, asphyxia neonatorum, prolonged 
labor, inereased incidence of operative deliveries, and injuries. 

There are but two classes of nonvolatile agents in common use for 
relief of pain in labor, the analgesics and the hypnoties. Heroin, a 
synthetic opium derivative, is an analgesic agent and relieves pain with- 
out loss of memory and consciousness as do other opium derivatives. 
Barbiturie acid derivatives, paraldehyde and scopolamine, are examples 
of hypnotic agents which produce sleep and amnesia; they relieve pain 
only when given in amounts sufficient to produce a loss of conscious- 
ness. Agents of both classes may be combined to produce analgesia and 
hypnosis. 

Diacetyl-morphine was discovered and studied chemically by Wright! 
in 1874, it was also studied by Hesse? in 1884. In 1890 Dott and 
Stockman* published an extensive account of morphine and its deriva- 

*Aided by a grant from the Wisconsin Alumni Research Foundation. 
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tives which ineluded a description of diacetyl-morphine. No useful 
application of the drug was made until 1898 when the pharmacologic 
and chemical studies of Dreser* introduced heroin* into general elinieal 
practice,» ® not as an analgesic agent but as a substitute for codeine, 
particularly as a respiratory depressant. Harnack’ criticized Dreser for 
failing to give the proper scientific acknowledgement to the work of 
the earlier investigators. The first American report appeared in 1898 
and in it Manges,* following the dictates of Dreser, described the use of 
the drug as a respiratory depressant. The following year Manges?® re- 
viewed the accumulated literature, by this time twenty-seven papers hav- 
ing appeared, and reported on his extended observations. At this time 
little mention was made of analgesic properties and nowhere was there 
reference to obstetric analgesia. 

The name of the man who first administered heroin to parturient 
women is probably unknown and unrecorded. Because of the wide- 
spread use of heroin in medicine, the drug was probably used in ob- 
stetrics at an early date; if so, the record remains hidden. Some of 
us have often wondered why heroin was not widely received by ob- 
stetricians. Recall that at the turn of this century obstetric analgesia 
was limited to the second stage of labor except for an occasional ad- 
ministration of chloral or a comparable drug during the first stage of 
labor. The introduction of morphine-scopolamine narcosis by Stein- 
buckel in 1902 fixed the attention of the medical profession and the 
faney of the publie on painless labor. For fifteen years this method of 
analgesia remained popular but controversial, and the same fifteen 
vears were the life span of heroin. By 1915 Congress had passed the 
Harrison act, forbidding the manufacture and importation of heroin, 
and thus it is credible that the use of heroin was completely eclipsed by 
the use of ‘‘twilight sleep’’ and consequently never received adequate 
obstetric trial. 

Pharmacology 


It is beyond the scope of this paper to detail the chemistry and 
pharmacology of diacetyl-morphine (heroin). This synthetic morphine 
derivative has the same general properties of morphine; both are nar- 
coties, analgesics, respiratory depressants and are capable of producing 
addiction. Wright'® has recently presented evidence indicating that 
heroin is deacetylated quickly to morphine by certain enzymes of the 
tissues, notably of the liver. He believes that heroin may exert most of 
its pharmacologic activity as morphine. Heroin differs from morphine 
in the degree and duration of analgesia, in the intensity of subjective 
depression and euphoria and in the effect on the gastrointestinal tract. 
These differences have been long recognized by clinicians, most certainly 
by obstetricians, but not until recently have the accurate experimental 
data of Seevers and Pfeiffer'! substantiated earlier opinion. 

*Heroin was the trade name given to diacetyl-morphine by the Elberfelder Farben- 
fabrik. The first American report by Manges spelled the word as heroin, however, 
the next American report, also by Manges, spelled the word heroine. This probably 
was the result of Anglicizing the German form heroin to heroine just as morphine 
and codeine became morphin and codein in German, Some American textbooks have 


continued to spell the word heroine. This is probably incorrect for the word heroin 
was a trade name and should not be changed in translation. 
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Seevers and Pfeiffer found that the peak of analgesic action for 
heroin was reached thirty minutes after subcutaneous administration 
while the peaks for dilaudid and morphine were reached in sixty and 
ninety minutes, respectively. The duration of heroin’s analgesic action 
was shorter than that of morphine and dilaudid. There was little sub- 
jective depression following administration of heroin, but euphoria was 
great and furthermore, subjective depression was unassociated with 
analgesic properties. These investigators summarize their opinion of 
heroin as follows. . . ‘‘Heroin is unquestionably superior to the other 
drugs (morphine, dilaudid and codeine) from the subjective stand- 
point. On the other hand, these very qualities which accord it first 
place, likewise render it most dangerous from the standpoint of ad- 
diction, since its action is rapid and intense, side actions are few, and 
euphoria often supplants subjective depression. For the relief of acute 
attacks of pain, as in childbirth where a minimum of subjective depres- 
sion is desired, this type of compound has a laudable action and its use 
would appear to be justified.’’ However dangerous may be the tendency 
toward addiction it does not warrant serious obstetric consideration as a 
patient rarely receives more than one or two doses during the course of 
labor. 

There has been little recognition of these singular properties of heroin 
by obstetricians. In his textbook, Davis'? mentions that Williams, 
Webster, Bergland, Harris, and himself were among the few that had 
used heroin successfully in obstetric practice. Davis believes that heroin 
is vastly superior to morphine in its analgesic effect and furthermore 
he finds no decrease in intensity of uterine contractions. He also states 
that the drug has no deleterious effect on the child, an opinion we ean- 


not confirm. 
Methods and Materials 


This study has been made upon private and ward patients of the 
State of Wisconsin General Hospital. The data were obtained after 
a careful study of the mother’s record, the infant’s record, and the 
anesthetist’s record; the data then were placed on punch ecards from 
which exhaustive compilations were possible. The total number of 
patients receiving heroin during labor was 454; of these, 362 were 
primigravidas and 92 were multigravidas. Our controls were obtained 
from the records of patients who were delivered during the same period 
of time but who had not received heroin or other nonvolatile analgesic 
agents. All patients received inhalation analgesia at the termination of 
labor. Obviously, superficial comparisons of the treated and untreated 
groups are hazardous, but we believe that comparable classes can be ob- 
tained by selection within the two groups. 

There is no standard dose of diacetyl-morphine hydrochloride in 
obstetrics, the most common dose was gr. 4», usually given as a single 
dose, occasionally as two doses of gr. %4 each. A summary of the total 
dosage is as follows: 379 patients—er. 440, 51 patients—egr. %, 22 
patients—egr. %4, and 2 patients no data. Subcutaneous injection into 
the deltoid area was employed in every instance. 


Results 


From our observations it is possible to present data which illustrate 
some of the advantages and disadvantages of heroin according to the 
criteria set forth earlier in this report. 
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Death.—There was but a single maternal death from the group otf 
454 women receiving heroin. This fatality was due to chronic lympho- 
eytic leucemia and could in no way be attributed to analgesic medica- 
tion. 

Seventeen infants died; seven of these were stillbirths and ten were 
neonatal deaths. It was possible to divide the deaths into two groups; 
(Table I) those in whom death was unrelated to administration of 


TABLE I. ToTaAL MATERNAL AND INFANT MorTALITY LISTED ACCORDING TO CAUSE 


CAUSE NUMBER 
Maternal Deaths 
Chronic lymphocytic leucemia 1 
Total 1 


Infant Mortality 
A. Those unrelated to heroin 
Congenital malformations 4 
Prolapsed cord 2 
Dystocia and trauma 3 
Placenta previa, etc. 2 


Total 11 


B. Those related to heroin 
Premature infants under 3 pounds + 
Died during labor—cause ? 1 
Apnea neonatorum 1 


Total 6 
Grand total, mothers 1 
Grand total, infants 17 


heroin (in this group death would have occurred whether or not analgesia 
had been given) and those in whom heroin may have been partially or 
wholly responsible. A word of explanation of the latter group is neces- 
sary for it included four premature infants. Although heroin was un- 
doubtedly an element in the mortality of the premature infants, much 
of the responsibility rests with the obstetrician as there is little justifica- 
tion for the administration of any analgesic to a woman in premature 
labor unless specifically indicated by existing obstetrie complications. 
The hazards of analgesics in premature labor have been demonstrated by 
Clifford,? who found that administration of morphine to the mother 
resulted in a twofold increase in neonatal mortality, and by Lund** who 
reported a signal increase in asphyxia neonatorum and neonatal death 
following the use of obstetric analgesic agents. The death resulting from 
apnea neonatorum must be charged directly te the heroin. Possibly 
the unaccountable death during labor should also be held to heroin, al- 
though this seems unlikely. 

Asphyxia Neonatorum.—It is well to recall that obstetric analgesic 
agents may produce asphyxia neonatorum by direct means such as 
respiratory depression or production of cerebral edema, or by indirect 
means such as increasing the incidence of operative delivery or pro- 
ducing fetal anoxia. 

It is also important to recognize the degree of neonatal asphyxia pro- 
duced by any given drug. The classification used in this hospital has 
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been deseribed in detail in earlier reports.'t The essential points of 
difference are as follows: Mild asphyxia indicates spontaneous respira- 
tion delayed from one to five minutes, slight cyanosis and a conscious 
but sluggish infant. Many obstetricians would not consider such a baby 
abnormal. Moderate asphyxia indicates that the infant remains apneic 
from five to fifteen minutes but is readily resuscitated by artificial means, 
cyanosis is moderate. In severe asphyxia the infant is resuscitated with 
difficulty after fifteen or more minutes of apnea, there is marked 
eyanosis or pallor and the infant is unconscious and in shock. 


TABLE II. ASPHYXIA NEONATORUM, COMPARISON OF HEROIN WITH MORPHINE 
AND CONTROLS 


MODERATE SEVERE 


NO MILD 


NO. OF 

AGENT ASPHYXIA ASPHYXIA ASPHYXIA ASPHYXIA 

sey ead PER CENT PER CENT PER CENT PER CENT 
Heroin 447* 78.5 7.0 | 12.5 2.0 
Morphine 72 69.0 12.5 12.5 6.0 
Control 573 82.5 6.5 8.0 3.0 


*Seven stillbirths excluded in calculation of as:hyxia neonatorum. 


Table II shows the incidence of neonatal asphyxia in three analagous 
groups of patients. The untreated or control group exhibited the least 
asphyxia neonatorum, the heroin group was next and the morphine 
group was greatest. Note also the type of asphyxia. The patients who 
received morphine had more mild and severe asphyxia neonatorum than 
did either of the other groups, but the incidence of moderate asphyxia 
was about the same whether heroin or morphine was given. 

Heroin was not commonly used as an analgesic agent during pre- 
mature labor; the number of administrations was limited to eight, 
nevertheless the incidence of asphyxia was high. Seven of the eight pre- 
mature infants were asphyxiated at birth while a control group of 54 
premature infants had 20 instances of asphyxia. 

An attempt was made to correlate the incidence of asphyxia neona- 
torum with the amount of pain relief experienced by the mothers. The 
results obtained were inconclusive, however, there was slightly more 
asphyxia neonatorum when the mother had maximum pain relief. This 
point would bear further study by other investigators. 


TABLE III. ASPHYXIA NEONATORUM IN RELATION TO TOTAL DOSAGE OF HEROIN 


NO MILD MODERATE 


SEVERE 


TOTAL DOSE NUMBER ASPHYXIA ASPHYXIA ASPHYXIA | ASPHYXIA 
PER CENT PER CENT PER CENT | PFR CENT 
Grains 14 22 95.5 0 4.5 zx 
Grains 45 379 79.5 7.5 11.0 | 2 
Grains 1%, (in 51 62.0 6.0 28.0 | 4 
divided doses) 
No data 2 
(100.0) 


As might be expected, there was a direct correlation between the 
dosage of the drug and the incidence of neonatal asphyxia (Table ITI). 
Most obstetricians agree that the timing of opiate administration is 
important if neonatal asphyxia is to be avoided and the usual concept 
is that morphine should be given at least four hours in advance of de- 
livery. Knowing that heroin acts more quickly than other opiates we 
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might expect the safe time interval of administration to be less than four 
hours. Table IV details the data observed. There is a surprising like- 


TABLE IV. ASPHYXIA NEONATORUM IN RELATION TO INTERVAL BETWEEN 
ADMINISTRATION OF HEROIN AND DELIVERY 


TIME No. oP aspyxra | | ASPHYXIA | ASPHYXIA 
PER CENT PEK CEN1 PER CENT PER CENT 
Less than 1 hour 20 80 5.0 15.0 0 
1-2 hr. 78 79 5.0 14.5 1.5 
2-3 hr. 104 73 9.5 15.5 3.0 
3-4 hr, 80 | 80 3.5 14.0 2.5 
4-5 hr. 50 | 76 8.0 14.0 2.0 
5-10 hr. 96 | 81 8.0 9.0 2.0 
No data 19 | 89 5.5 5.5 0 


ness of the results, particularly in the ‘‘mederate asphyxia’’ class where 
the values remain at about 15 per cent, the only exception is noted when 
delivery occurs from five to ten hours after administration of heroin. It 
is impossible to say how long an effective amount of heroin remains in 
the fetus. However, it is probably safe to assume that all effects of the 
drug have disappeared within ten hours. Clinical observation suggests 
that most of the maternal effects have vanished within five hours, and 
Table IV indicates that many or most of the fetal effects have likewise 
disappeared within five hours. 

It is a well-established fact that many obstetric antecedents, such as 
dystocia, complications of pregnaney and labor, anoxia, operative de- 
livery, and others contribute to the production of asphyxia neonatorum. 
These several factors may act alone or in combination with analgesic 
drugs. It is true also that the maternal need for sedation is greater 
when obstetrical difficulties are present. Each instance of asphyxia 
neonatorum was carefully reviewed after delivery and an attempt made 
to fix the etiologic responsibility. The results could be divided into three 
groups; those in which heroin was the sole factor, those in which obstetric 
factors such as trauma, anoxia and dystocia were accountable for the 
asphyxia, and those in which the heroin and obstetric factors shared the 
responsibility. Table V illustrates the results of 97 deliveries in which 
the infant was asphyxiated at birth. 

TABLE V. CAUSES OF ASPHYXIA NEONATORUM AS OBSERVED IN THE 97 


ASPHYXIATED INFANTS 


CAUSE NUMBER PER CENT 
A. Those related to heroin 
Heroin apparently sole cause 18 18.5 
Heroin plus complicating obstetric factors 48 49.5 


such as dystocia, trauma bleeding, ete. 
B. Those unrelated to heroin 
Obstetric complications sufficient to cause 26 27.0 
asphyxia regardless of the heroin, such 
as congenital malformations, anoxia, 
severe trauma and others 
Unknown or unable to classify 5 5.0 
Total 97 cases 


Further study of the 66 infants with asphyxia wholly or partly due to 
heroin reveals the following. Heroin was at fault 18 times, or 3.5 per 
cent, of the 447 deliveries. In combination with other factors heroin 


| 


986 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


produced mild asphyxia 13 times (3 per cent), moderate asphyxia 35 
times (10.5 per cent). But no one can say how much the heroin was to 
blame. 

Similar results were obtained from a study of a selected group of 
patients. The patients chosen for comparison were primigravidas with- 
out complications of pregnancy or labor, all were at term and all de- 
liveries were spontaneous. Table VI compares the data from patients 
who received heroin with untreated patients. There was little ‘‘severe 


TABLE VI. ASPHYXIA NEONATORUM AS OBSERVED IN PRIMIGRAVIDAS AT TERM HAVING 
UNCOMPLICATED SPONTANEOUS DELIVERIES WITILT AND WITHOUT HEROIN 


NO MILD MODERATE SEVERE 


NO, OF 
3 ASPHYXIA ASPHYXIA ASPHYXIA ASPHYXIA 
PER CENT PER CEN PER CEN’ PER CENT 
Heroin 124 84 6.5 9.5 0 
Controls 212 90 ie 4.0 0.5 


asphyxia’’ in either group, both groups had about the same amount of 
‘‘mild asphyxia’’ but there was a significant, though not alarming in- 
crease in ‘“‘moderate asphyxia.’’ The recorded increase in ‘‘moderate 
asphyxia’’ from 4.0 per cent to 9.5 per cent, in our opinion, may be 
attributed to the effect of heroin. From the results of these data, it 
would seem that heroin was responsible for about 3.5 to 5.5 per cent of 
asphyxia neonatorum. 

Pain Relief.—It is most difficult to devise any satisfactory subjective 
or objective standards for the determination of pain relief in obstetrics, 
or for that matter, in clinical practice. Variations in the threshold of 
pain, in the psychic reaction to pain and in the reaction to analgesic 
drugs preclude any exacting measurement and leave us generalities 
only. Heroin produces little amnesia, thus the memory tests used by 
some obstetricians as an indicator of amnesia were of no value to us. 

Two characteristic reactions have provided our basis for classification, 
one is analgesia and the other euphoria. We have previously mentioned 
that heroin is a powerful analgesic agent, and it produces few side 
actions such as psychie depression. Instead of depression it produces 
euphoria. This euphoria undoubtedly allays fear, and fear is closely 
linked with anticipation of pain. On the basis of such subjective criteria, 
the following results were obtained. The records of 290 of 454 patients 
(72 per cent) were sufficiently detailed to permit inclusion in this part 
of the study. Of these 290 patients, 56 per cent had good pain relief, 
34.5 per cent had fair pain relief, and 9.5 per cent had poor or no pain 
relief. 

Duration of Labor.—Labors over thirty hours in length were classified 
as prolonged and excluded from ealeulations for the following reasons. 
First, it is not our policy to use heroin as an analgesic agent in pro- 
longed labor; morphine is the drug of choice. Second, many patients 
are referred to this hospital for delivery because of prolonged labor, and 
finally, in a study of only 454 patients, the frequency distribution of a 
few prolonged labors would seriously change the results. <All of the 
prolonged labors were in primigravidas, 21 of 887 patients receiving 
heroin and 41 of 451 controls had prolonged labor. 

The average duration of the first stage of labor in the control group 
of primigravidas was 11.8 hours, and in the group that received heroin 
it was 11.3 hours. Heroin was seldom given to multigravidas except 
when the first stage was longer or more severe than usual, hence the first 
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stage of labor was 9.2 hours long when the mothers received heroin and 
7.1 hours long in the control group. The duration of the second stage 
of labor was remarkably similar; primigravidas with heroin, 1 hour, 
21 minutes; primigravidas without heroin, 1 hour, 18 minutes; multi- 
gravidas with heroin, 43 minutes; multigravidas without heroin, 438 
minutes. 

Operative Delivery.—There was no significant inerease in the fre- 
quency of operative delivery in patients receiving heroin. Of 362 
primigravidas receiving heroin, 48.5 per cent were delivered spon- 
taneously, while spontaneous delivery occurred in 52 per cent of 484 
primigravidas who did not receive heroin. Most of the operative de- 
liveries were of the low forceps type. The incidence of breech delivery 
was about the same in both groups. Midforceps delivery was infrequent 
in the treated as well as the untreated patients, about 2+ per cent, hence 
no comparison can be made. 


Discussion 


The data obtained from 454 deliveries permit an evaluation of heroin 
as an obstetric analgesic agent. This drug has certain notable 
properties, not exhibited by other opiates, which make it of particular 
value in obstetrics. Seevers and Pfeiffer’! presented evidence which 
indicated that analgesia occurs independently of general narcosis and 
subjective depression in the normal human subject. Our clinical ob- 
servations have led us to a similar conclusion in obstetries. 

Heroin differs from the other opiates by producing a high degree of 
analgesia in a short period of time. Because of this rapidity of action 
the drug should not be given with the onset of active labor as is common 
practice with some drugs, rather it should be given at a time when the 
patient has genuine discomfort. Ten or fifteen minutes after the sub- 
cutaneous injection of diacetyl-morphine hydrochloride gr. %» the 
patient will note the onset of analgesia, and within thirty minutes the 
analgesia will be at its peak. For about two hours there will be maximum 
relief from pain and then the effect gradually diminishes. As the 
analgesia disappears one of two courses may be considered, the heroin 
may be repeated or inhalation analgesic agents such as nitrous oxide- 
oxygen may be administered. If labor has not progressed according 
to expectation and delivery is not imminent, the heroin may be repeated, 
the dose varying from gr. %q4 to gr. 4%» according to the progress of 
labor. In our experience a second dose of the drug is not often neces- 
sary as the cervical dilatation is usually 8 em. or more, and at this stage 
it is far more satisfactory to substitute gas analgesia. Heroin is not a 
satisfactory analgesic agent for the second stage of labor, although by 
acting as preanesthetic medication it may facilitate the administration 
of inhalation analgesia during the second stage of labor. 

The lack of narcosis and subjective depression in the presence of 
analgesia places heroin apart from many analgesic agents. Instead of 
subjective depression there is euphoria. Euphoria is difficult to define 
but is commonly said to indicate a sense of well being or elation. The 
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reaction of the parturient woman to heroin is not euphoric in the sense 
just described, her reaction is rather a relief from tension and fear. 
This is especially true of the primigravida who is often extremely appre- 
hensive about the anticipated difficulties of labor as well as the existing 
pain. In addition to the relief of corporal pain, heroin produces a tran- 
quility of the mind which alone would likely justify the administration 
of the drug. This euphoria is undoubtedly disassociated from analgesia, 
frequently we have a diminution in the analgesic effects of heroin before 
delivery but rarely do we note a return of the initial apprehension and 
tension. 

After administration of heroin the patients remain conscious and are 
eapable of ordinary efforts of volition. They do not become excited, and 
there is no necessity for restraining devices or constant nursing atten- 
tion. As a rule the patient dozes but does not sleep and there is no 
significant amnesia. The effects of heroin would undoubtedly seem 
ineffective to those obstetricians who desire amnesia, somnolence, and 
loss of consciousness for their patients. In fact, if these reactions are to 
be desired they cannot be obtained with heroin in dosages that are safe. 
If a drug is to be given for rest and sleep during prolonged labor, 
morphine rather than heroin would be the choice. If somnolence and 
amnesia are desired with the use of heroin they may be obtained by the 
addition of scopolamine although this addition may likely cause some 
inerease in the incidence of asphyxia neonatorum. 

The lack of subjective depression is of value in maintaining the ¢o- 
operation of the patient, a fact of particular significance during the 
second stage of labor when bearing down efforts are attempted. Our 
results show that this cooperation is usually obtained as the incidence 
of operative delivery is only 3 per cent higher in the patients receiving 
heroin as compared with the controls. 

It has always been our policy to give heroin at least three hours before 
the expected time of delivery. This has been done for two reasons; in 
the first place, we had a notion that there was a greater incidence of 
asphyxia neonatorum if the patient was delivered within the three-hour 
period; second, the combination of inhalation analgesia and heroin of 
recent administration frequently produced a sleepy and uncooperative 
patient during the second stage of labor. The data indicate that our 
prognostic ability was disappointing, for 201 of the 454 patients were 
delivered within three hours of administration cf heroin; and of these 
201 patients, about one-half were delivered in less than two hours. Most 
obstetricians believe that morphine when administered less than four 
hours before delivery increases the incidence of asphyxia neonatorum 
and, as we have said, this was our impression of heroin. The data have 
not substantiated this notion, for they indicate that the frequency of 
asphyxia neonatorum apparently is not related to the time interval be- 
tween administration of the drug and delivery, the possible exception 
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being an interval longer than five hours. The most plausible explanation 
seems to be that heroin is rapidly absorbed and the effeets on the fetus 
are maximal within a short period of time after administration. We 
cannot designate that time interval, although it is probably less than an 
hour. A second and less likely explanation is that the several de- 
terminants of asphyxia neonatorum exert a greater influence than does 
heroin. In spite of these findings we do not advise indiscriminate use 
of heroin without some attention to timing. However, it is comforting to 
know that should our timing be inaccurate, and inaccurate it is, no addi- 
tional hazards are created for the infant. 

We hesitate to ascribe significance to any result based on the ealeula- 
tion of the duration of labor, for it is difficult of calculation and averages 
mean little even though the total number of patients is large. Some 
investigators are so indiscreet as to compare their average results, ob- 
tained by some specific treatment, to the average results of another in- 
vestigator, the latter being considered a control. The results obtained 
by us should be reasonably significant when our treated and untreated 
patients are compared, but the data do not permit a comparison beyond 
this report. We observed no prolongation of labor following the use of 
heroin as an analgesic agent, neither did we observe any shortening of 
labor, although clinical observation at times led us to believe that ocea- 
sionally labor progressed more rapidly after the drug was given. 

We believe that heroin has many laudable and desirable features 
as an obstetric analgesic agent, and yet it is not the ideal drug for the 
purpose. In this respect heroin resembles every other obstetrie anal- 
gesic agent for none is ideal and none can give maximum comfort with- 
out some sacrifice of safety for the mother and fetus. How great is 
that sacrifice of safety following the use of heroin? 

There were no maternal deaths attributable to administration of 
heroin but the agent likely played a part in six fetal deaths. One of 
these fetal deaths was due to apnea neonatorum, undoubtedly the fault of 
heroin. Four premature infants died, and we believe heroin must be 
held as an adjuvant to these deaths. These deaths warrant a single con- 
clusion, heroin is contraindicated in premature labor, as are all non- 
volatile analgesic agents. 

In the study of asphyxia neonatorum we presented the results as 
observed in all deliveries and as observed in a selected series of deliveries: 
The first of these represents the amount of neonatal asphyxia which 
might be expected in routine clinical practice. The results observed in 
the selected series of cases give some indication of the neonatal asphyxia 
due to heroin alone. Both sets of results indicate that about 5+ per 
cent of the infants were asphyxiated by heroin. This asphyxia is ap- 
parently unavoidable, it is not of the severe type and represents the 
price the infant must pay for maternal comfort. Approximately 10 
per cent of the infants were asphyxiated by the combined effects of 
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heroin and various obstetrical complications. No one ean say which of 
these two factors was more important, nevertheless, it is in this group 
that the incidence of asphyxia neonatorum may be reduced by careful 
evaluation of the mother and fetus before pain-relieving drugs are ad- 
ministered. In this respect heroin resembles other common obstetric 
analgesic agents. 

Heroin was introduced as a substitute for codeine and it was soon 
advised as a therapeutic agent for every variety of chronic complaint 
including opiate addiction. Little wonder that the drug soon became 
disreputable. The preponderant criticism of heroin has unquestionably 
been the facility and frequeney with which it produces addiction. Yet 
drug addiction is not a problem in the obstetric use of heroin for rather 
obvious reasons: The patients do not know what type of a drug they 
receive, the drug is rarely repeated more than onee, and finally the drug 
is administered for temporary acute ‘pain. Because of the minimal 
danger of addiction and because of the rather unique properties of 
heroin in obstetrics we are of the opinion that the manufacture of this 
drug should be permitted for purposes of pain relief in labor. 


Summary and Conclusions 

Diacetyl-morphine (heroin) is a synthetic opium derivative whose 
general characteristics are similar to those of morphine and dilaudid; all 
are analgesic agents, all are narcotics which produce addiction, all de- 
press respiration and all have other common pharmacologic properties 
not pertinent to obstetrics. Heroin also differs from these opiates; it 
produces greater analgesia than morphine or dilaudid, it produces 
maximal analgesia within thirty minutes, it produces few annoying side 
reactions and it produces euphoria rather than psychic depression. 
Many of these qualities are of especial value in obstetrics. The pre- 
dominant fault of heroin is its ability to produce addiction, yet this is 
distinctly of minor importanee in obstetries. 

A elinieal study of 454 patients who received heroin as an obstetric 
analgesie agent warrants the following conclusions: 

1. Heroin produces a rapid and intense analgesia which persists from 
three to four hours and gives adequate analgesia in about 90 per cent of 
the patients. 

2. Heroin produces a desirable psychic effect characterized by euphoria 
without. depression or irritability of a physical or mental nature. This 
property is particularly valuable in allaying the apprehension and fear 
of some primigravidas. 

3. There was no evidence of an increase in the duration of labor or an 
increase in the frequency of operative deliveries. 

4. No adverse maternal effects were observed. 

5. There were six infants deaths wholly or partiaily attributable to 
heroin, four of these occurred in small premature infants. Therefore 
heroin, as well as most other obstetric analgesic agents, is contraindicated 
in premature labor. 
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6. Heroin alone increased the incidence of asphyxia neonatorum by 
about 3 to 5 per cent, the increase was chiefly of the ‘‘moderate’’ type. 
The data suggest that heroin produces less asphyxia neonatorum than 
morphine. 

7. The dosage should be kept minimal and should be given during the 
first stage of labor, preferably three or more hours before the anticipated 
time of delivery. There was no significant difference in the incidence 
of asphyxia neonatorum whether the infant was delivered one or five 
hours after administration of heroin. 


Because of certain unique properties exhibited by heroin and not by 
other members of the opiate group and because of the minimal dangers 
of addiction when administered for the acute pain of parturition, we 
are of the opinion that the drug is of distinct value as an obstetric 


analgesic agent. 
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THE RELATION OF CEREBRAL DYSRHYTHMIA TO 
ECLAMPSIA* 


Mitton M.D., AND Grorce L. Mautsy, M.D. 
CINCINNATI, OHIO 


(From the Laboratory of Electroencephalography, Cincinnati General Hospital; and 
the Departments of Psychiatry, Neurology, and Neurosurgery, 
University of Cincinnati College of Medicine) 


T MIGHT seem a bit strange that men oriented in the disciplines of 

neurology, psychiatry and neurosurgery should be concerned with 
such a foreign topic as the toxemias of pregnancy. It was our interest 
in the problem of the convulsive disorders that led to certain thoughts 
and speculations about the nature of convulsive phenomena associated 
with the toxemias of pregnancy. 

The toxemias of pregnancy are usually classified as (A) pre-eclampsia 
(toxemia Grade I or Grade II in some elinies) and (B) eclampsia, the 
term eclampsia being reserved for those patients who develop convulsions 
or coma in the presence of the toxemia. Although the cause of these 
conditions is not known, most authorities believe that they are eti- 
ologically similar and therefore a single disease entity. However, why 
one patient develops convulsions as part of the syndrome and another 
remains free of convulsions is not clear. It is with this aspect of the 
problem of the toxemias that this paper will be concerned. 

In recent years, with the aid of the electroencephalogram, a good deal 
of light has been shed on the problem of the convulsive disorders. In 
as much as my audience is probably not too familiar with certain of 
these new concepts, it might be pertinent at this point to review briefly 
some of the high spots of recent work in this field. 


In 1929, Hans Berger of Jena? proved beyond doubt that the brain 
beats electrically. The instrument which he used to record the ‘‘brain 
waves’’ is called the electroencephalograph, and is very similar to the 
electrocardiograph. However, because the voltage obtained from the 
brain is only about Yoo of that produced by the heart, vacuum tube 
amplification was needed to obtain a satisfactory record. The tech- 
nique of recording the tracings is quite simple. After small metal tags 
have been pasted to the scalp, the patient sits or lies quietly with his 
eyes closed for fifteen or twenty minutes while the electroencephalogram, 
familiarly called the electrocardiogram or ‘‘brain wave,’’ is recorded. A 
‘‘normal’’ record reveals ‘‘waves’’ with a frequency ranging from § 
to 12 per second, and although the voltage may vary considerably it is 
usually under 100 microvolts. This is sometimes referred to as the 
‘‘alpha rhythm’”’ (Fig. 1). The pattern of the record is modifiable by 
such activities as opening or closing the eyes, by sleep, pain or atten- 

*Presented at a meeting of the Chicago Gynecological Society, October 16, 1942. 
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tion and other types of sensory and noxious stimuli. Under standard 
conditions a record is considered abnormal, if the waves are either too 
large (increased voltage, amplitude), too fast, or too slow (frequency). 

Although practically all of the neurologic and psychiatric syndromes 
have been subjected to electroencephalographie study, the bulk of the 
work in this country has been devoted to the convulsive disorders. The 
pioneering studies of the Gibbs and Lennox of the Boston City Hospital 
revealed that there were ‘‘specific’’ abnormalities of the brain waves 
associated with epileptic attacks. These workers believe that the 
three classical types of epileptic attacks, namely grand mal, petit mal, 
and psychie (or psychomotor) equivalent, are associated with more or less 
characteristic types of abnormalities in the electroencephalogram if the 
record is obtained during a clinical attack (Fig. 2). But a ffiueh more 
important finding was that about 90 per cent of these patients had 
transient abnormalities of the brain waves when they were free from 


EXAMPLES OF EEG’S FROM CONTROL GROUP 


NORMAL 
7120 uy 
LM. 20mv 
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Fig. 1.—The electrical activity of the cortex of four normal subjects. (From Gibbs, 
BF Au: Pediat. 15: 749, 1939.) 


objective or subjective evidence of seizures.* In these free inter- 
vals the abnormalities may or may not be as specific ‘as those recorded 
during a clinical seizure but they are definitely abnormal. Lennox has 
coined the term ‘‘cerebral dysrhythmia’’ to indicate such abnormalities.* 
In the present state of our knowledge all we can say is that people 
who exhibit abnormal brain waves under so-called normal conditions 
are suffering from an inherent instability of the nervous system. In 
preliminary samplings, approximately 10 per cent of ‘‘normal’’ per- 
sons exhibit abnormalities similar to those seen in patients with seizures.* 
These ‘‘asymptomatiec dysrhythmia’’ individuals may, of course, go 
through life without developing convulsive phenomena. However, in the 
face of conditions which affect the central nervous system either by strue- 
tural changes (brain tumors, trauma, syphilis, ete.) or by metabolie or 
physiopathologie changes (drugs, toxins, changes in blood chemistry, 
ete.) a predisposed person is more likely to develop convulsions. For 
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example, of two patients with similar brain tumors, both as to type and 
location, one has convulsions and another does not. In accord with the 
above formulation, it would be suspected that the patient who developed 
convulsions associated with the brain tumor was predisposed by virtue 
of an associated cerebral dysrhythmia. 


BRAIN POTENTIALS IN THREE TYPES OF SEIZURES 


PETIT MAL 
CONTROL PERIOD 
SEC 
GRAND MAL 
CONTROL PERIOD A 
‘Od 
PSYCHIC VARIANT 
CONTROL PERIOD A 50m 


Fig. 2.—Examples of brain waves taken during attacks of petit mal, grand mal, 
and psychic equivalent. (From Gibbs, F. A., Gibbs, E. L., and Lennox, W. G.: 
Brain 15: 1937.) 
PATIENT C.W. MANY PETIT MAL DAILY 


FAMILY HISTORY NORMAL 
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1 SEC. 


Fig. 3.—Record of abnormal cortical beat in the clinically normal father of an epilep-. 
tic. Mother’s record is borderline normal. (From same reference as Fig. 1.) — 


ROSENBAUM AND MALTBY: CEREBRAL DYSRHYTHMIA AND ECLAMPSIA 995 


Further work has revealed that the cerebral dysrhythmia may be an 
inherited characteristic. It has long been suspected that the hereditary 
factor in epilepsy is a strong one. Roughly, seizures are five and one- 
half times more frequent among the near relative of an epileptie pa- 
tient than among the general population. Lennox, Gibbs, and Gibbs® 
made electroencephalographic tracings on 46 parents of epileptie pa- 
tients. In 28 per cent of these families the records of both parents were 
abnormal, while in 94 per cent the record of at least one parent was ab- 
normal (Fig. 3). The study indicated that even when a patient gives 
a negative family history of epilepsy one or both parents may have a 
cerebral dysrhythmia.. These authors concluded that the cerebral dys- 
rhythmia associated with epilepsy is inherited and the parent of the 
patient who shows such a cerebral dysrhythmia is the carrier. 


With the above remarks to serve as a guide we can proceed to the 
work we wish to report. 


Material and Methods 


Forty .unselected patients, 20 of whom had eclampsia, and 20 pre- 
eclampsia, were included in this study. With the exception of 4 patients 
(3 eclampties and 1 pre-eclamptic), all had been admitted to the ob- 
stetric service of the Cincinnati General Hospital during the past five 
years. Each patient met the requirements recently given by Dieck- 
mann! for the diagnosis of eclampsia and pre-eclampsia. The symptoms 
which included hypertension, edema, albuminuria, or convulsions have 
been summarized in Tables I and II. 


TABLE I. PRE-ECLAMPSIA 


BLOOD 
NO. OF IN WHIC URID 
OCCURRED 
1 24 B. 2 2 190/110 4 0 0 
2 23 B. 5 5 200/120 ++ + 0 
3 35 B. 6 6 225/115 +4 + 0 
4 32 W. 2 2 170/100 ++ + 0 
5 32 W. 6 6 174/110 0 0 0 
6 42 B, 15 14-15 214/120 + + 0 
(i 36 B. 8 8 150/90 0 + 0 
8 27 W. + ++ 190/115 + + 0 
9 24 B. ] 1 164/100 foi + 0 
10 | 3 W. 6 6 240/132 ++ + 0 
rt 17 W. 2 2 158/115 ++ + 0 
12 30 BD. 5 5 168/110 0 0 + 
13 32 W. 5 5 154/90 0 + 0 
14 43 W. 12 12 148/92 op + 0 
15 23 B. 2 2 150/102 0 + + 
16 16 B. 1 1 184/104 + 0 0 
EF 16 B. 1 1 160/110 + 0 0 
18 31 W. 2 1 220/140 +++ + 0 
19 42 W. 10 10 235/117 ++ + 0 
20 16 B. 1 1 160/130 4 + 0 


A thorough history was obtained on each patient by one of us to 
emphasize the following points: (1) history of previous convulsions, 
(2) history of convulsive disorders in the family (including eclampsia), 
and (3) history of convulsions following the toxemia. 
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TABLE IIT. ECLAMPSIA 


PREGNANCIES| 


BLOOD 
AGE | COLOR PRESSURE EDEMA| SEROLOGY 

PREGNANCIES| ATTACK ALBUMIN 

(HIGH ) 

OCCURRED | 
1 24 B 5 1-4-5 200/130 +++ 0 
2 23 B Bd 3 190/100 a 0 
3 24 B 3 3 170/120 re ol 0 
2 2 180/100 | 0 
5 22 B. 5 5 170/100 | 
6 20 W. l 140/90 0 
7 15 B. l l 196/110 6 | 6 
8 | 25 | B. 6 6 210/130 -+ 0 
9 7 1 1 180/110 
10 22 W. 1 176/110 () 
1] 24 W. l l 160/95 +4 0 0 
12 18 B. 3 190/110 + +4 0 
13 19 B. 2 1 154/102 +4 0 
14 41 B. 9 9 212/134 +++ 4 0 
15 | 36 | W. 2 1 160/100 1 0 
16 18 W. 1 200/110 
17 19 W. l 175/110 0 
18 32 B. 12 9 190/140 0 0 | 0 
19 32 B. 3 138/106 
20 25 B 6 2 210/115 0 0) 0 


TABLE ITI] 


TIME AFTER DELIVERY IN NUMBER OF CASES pe 
WHICH E. E. G. RECORDED ECLAMPSIA PRE-ECLAMPSIA 

1 week 2 (10%) 6 (30%) 

2 weeks 3 (15%) 4 (20%) 

6 months 1 (5%) 0 

1 year 6 (30%) 4 (20%) 

2 years 5 (25%) 6 (30%) 

3 years 1 (5%) 0 

5 years 2 (10%) 0 

Total 20 (100%) | 20 (100%) 


Electroencephalographic tracings were recorded on each patient 
from one week to five years after the attack of the toxemia for which 
they had been in the hospital. These data are recorded in Table III. 
It is to be noted that 75 per cent of the tracings of the eclampties (15 
patients) were taken from six months to five years following the attack, 
while in the pre-eclamptie group 50 per cent of the tracings (10 pa- 
tients) were taken from one to two vears after the attack. The intervals 
are adequate in most, if not in all instances, to exclude postconvulsive 
changes as a cause for the abnormal tracings. In this respect it is in- 
teresting that of the 10 tracings recorded in the pre-eclampties within 
two weeks after delivery, only 2 revealed abnormalities. These findings 
were of aid in ruling out any obvious cerebral dysrhythmias which may 
have arisen from the pregnancy and parturition. The electroenceph- 
alographie technique consisted of six lead monopolar recordings, using 
the lobe of the ear as a reference point. The leads were taken from the 
frontal, parietal, and occipital regions. Short periods of hyperventila- 
tion were included in each record. [rom the scalp electrodes the po- 
tentials were led off to Grass amplifiers and recorded on a three channel 
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ink writer. The records were analyzed using the standards suggested 
by Gibbs, Jasper, Davis,® and more recently by Williams ;° which include 
frequency, amplitude, wave form, and general stability. The tracings 
were interpreted by one of us (G. M.) without knowledge of the pa- 
tient’s obstetric diagnosis and history. 


Results 


The results of this study are graphically depicted in Figs. 4 and 5. 
Thirteen of the 20 patients with eclampsia (65 per cent) had abnor- 
malities (cerebral dysrhythmias) in their electroencephalograms, while 
only 2 (10 per cent) of the pre-eclamptics had similar abnormalities 
(Fig. 4). The abnormalities encountered (Figs. 6 and 7) were for the 
most part similar to those seen in the convulsive disorders (epilepsy), 
in that they revealed dysrhythmias characterized by slow waves with 
increased voltage. 
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Fig. 4.—The incidence of abnormal electroencephalograms and family history of con- 
vulsive disorders in 20 eclamptics and 20 pre-eclamptics. 


The historic data revealed that a convulsive diathesis existed in 12 
(60 per cent) of eclamptics as contrasted to 2 (10 per cent) of the pre- 
eclampties (Fig. 4). The data on the eclamptic group have been an- 
alyzed in Fig. 5. Six of the patients gave a history of epilepsy on one or 
more members of the immediate family. In 4 additional patients the 
convulsive history was limited to an attack of eclampsia in one mem- 
ber of the immediate family. One of these 4 patients developed eclamp- 
sia in the first pregnancy and since then has had frequent grand mal 
attacks (epilepsy) and is responding well to dilantin therapy. The re- 
maining 2 patients gave a history of convulsive episodes previous to the 
attack of eclampsia. One of these patients had an interesting history, 
in that as a child she suffered from petit mal episodes and in adolescence 
there was an oceasional grand mal attack. In her first pregnaney slie 
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Fig. 5.—An analysis of the 12 cases of eclampsia with a history of convulsive dis- 
orders. In 6 cases there was a family history of epilepsy, in 4 cases a family history 
of eclampsia, and in 2 cases a history of previous convulsive episodes in the patient. 
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Fig. 6.—The electroencephalogram tracings in three eclamptics recorded from the 
left frontal, motor, and occipital areas. These recordings were made during the 
resting stage. Note obvious scattered slow waves, many of high voltage, and general 
appearance of instability in all three records. 
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Fig. 7.—Electroencephalogram tracings on the two eclamptics with a history of 


previous convulsions. Recording made during the resting stage. Note marked ab- 
normalities consisting of diffuse high voltage slow waves. 
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Fig. 8.—Normal electroencephalograms on two pre-eclamptics. These show a stable 
@ per second rhythm of normal voltage. 


— 


1000 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


developed toxemia and during the eighth month went into severe *‘status 
epilepticus.’’ Following recovery the patient developed more frequent 
grand mal attacks which recently have been controlled by dilantin 
therapy (Fig. 7). 

A few comments regarding the data in Tables I and II may be of 
some interest. Of the 20 eclamptics, 14 were Negroes and 6 were white, 
while 11 of the pre-eclamptics were Negroes and 9 were white. These 
figures probably reflect the incidence of whites and Negroes on the ob- 
stetric service. The average age of the eclamptices was 24 years as com- 
pared to 29 years for the pre-eclampties. Ten (50 per cent) of the 
eclampties had the attacks in the first pregnaney while only 5 (20 per 
cent) of the pre-eclampties were stricken in the first pregnancy. Also 
there were 7 eclamptic primiparas as compared te 4 pre-eclamptie 
primiparas. The above data regarding the age incidence and increased 
proportion of primiparas with eclampsia are in agreement with the find- 
ings of other authors.’ 

Discussion 


In recent years it has been demonstrated that patients suffering from 
convulsive disorders both in the form of ‘‘idiopathie’’? and ‘‘symp- 
tomatie’’ epilepsy have more or less characteristic types of abnormalities 
in their electroencephalograms. Lennox has coined the term ‘‘cerebral 
dysrhythmia’’ to indicate such abnormalities. The excellent studies 
of Lennox, Gibbs, and Gibbs; Robinson; and Lowenbach® revealed that 
the cerebral dysrhythmia is an inherited characteristic, and it is this 
factor which predisposes one to the convulsive disorders. Although only 
0.5 per cent of the general population suffer from clinical ‘‘epilepsy,’’ it 
has been estimated in preliminary sampling by Lennox, Gibbs, and Gibbs? 
that approximately 10 per cent of normal persons exhibit abnormalities 
similar to those seen in- patients with seizures or related conditions. 
These ‘‘asymptomatic dysrhythmic’’ individuals may, of course, go 
through life without developing convulsive phenomena. On the other 
hand, in the face of conditions which affect the central nervous system 
either by structural changes (brain tumors, trauma, encephalitis, syph- 
ilis, ete.) or by metabolic or physiopathologic changes (drugs, toxins, 
changes in blood chemistry, etc.) a predisposed person is more prone to 
develop convulsions.‘ 

Rosenbaum, Lewis, Piker, and Goldman‘ noted that 9 per cent of a 
large series of patients with delirium tremens developed convulsions, and 
they concluded that one of the basic etiologic factors responsible for the 
convulsion was the underlying predisposition in the form of an inherent 
cerebral dysrhythmia. Recently Fester* studied the association be- 
tween convulsive seizures and rheumatic heart disease. He noted that 
the familial incidence of convulsive seizures or migraine appears in cases 
with rheumatic heart disease associated with seizures six times as fre- 


‘ 


quently as in eases of rheumatic heart disease without seizures. 
The high incidence (65 per cent) of cerebral dysrhythmias together 
with the high incidence (60 per cent) of positive family histories of 
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convulsive disorders found in this group of 20 eclampties is striking. 
These findings strongly suggest that there may be a primary cerebral 
dysrhythmia present in patients with the syndrome of eclampsia, and 
that the associated toxemia may be the “‘trigger mechanism’’ that ex- 
aggerates the inherent dysrhythmia to the degree that convulsions ap- 
pear. Signs of cerebral involvement have been noted pathologically 
and of course clinically. Minute hemorrhages are frequent, edema and 
congestion are common, and oceasionally gross cerebral hemorrhages 
have been found in patients dying from toxemia. The convulsions have 
been considered to be dependent on the cerebral anoxemia resulting 
trom cerebral vasoconstriction and/or edema.'! These histopathologic 
and physiopathologic changes would thus constitute the cerebral ‘‘in- 
sult’’ or ‘‘trigger mechanism.’’ 

There is a paucity of material in the literature concerning the family 
history of convulsive disorders in eclampsia. Apparently most authors 
have limited the historic data to the question of a family history of 
eclampsia alone. Various citations have been made regarding isolated 
cases in which there was family history of eclampsia. In the present 
study, 4 of the eclamptic patients had such a history. However, the more 
detailed historic data gathered in this series points to a rather high in- 
cidence of convulsions (60 per cent) in the eclamptie group, and further 
emphasizes the important role of a ‘‘constitutional’’ predisposition to- 
ward convulsions in eclampsia. 

Patients with epilepsy do not as a rule have more seizures during 
pregnancy.” However, if a patient with epilepsy develops a toxemia it 
may be a different story. The case cited previously is pertinent. In 
childhood there had been petit mal attacks, and an occasional grand mal 
attack had occurred during adolescence. In the eighth month of her 
first pregnancy she developed toxemia and ‘‘status epilepticus.’’ Pa- 
tients have developed ‘‘idiopathic epilepsy’’ following an attack of 
eclampsia, and this course was experienced by one of the eclamptics 
considered previously in this study. Dexter and Weiss’® reported a pa- 
tient with a negative personal history who developed grand mal seizures 
following eclampsia. A similar case was noted by DeLee.’ It might 
be argued that such patients should not be considered as true eclamptiecs, 
but rather as having ‘‘epileptic’’ convulsions associated with toxemia. 
In our opinion the underlying factor partially responsible for the con- 
vulsion, the inherent cerebral dysrhythmia, is the same in both instances, 
and whether or not the patient had had clinical convulsions previous 
to the toxemia is of little importance. 

Dieckmann! has presented statistical data on the incidence of the 
various types of toxemias in 1,100 toxemic patients. If consideration 
is limited to those toxemias peculiar to pregnancy (pre-eclampsia and 
eclampsia) only, it may be noted that 47 per cent of the patients had 
pre-eclampsia and 4.4 per cent of the patients had eclampsia. Thus 10 
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per cent of the true toxemias of pregnancy developed convulsions 
(eclampsia). These figures are suggestive in view of the data pre- 
sented by Lennox, Gibbs, and Gibbs® to the effect that about 10 per 
cent of the normal population is predisposed toward convulsive dis- 
orders. 

This study strongly suggests that a person who is predisposed to- 
ward convulsions, as evidenced by an inherent cerebral dysrhythmia, or 
a family or personal history of convulsive disorders, is likely to exhibit 
convulsions in the presence of toxemia of pregnancy. In the past this 
syndrome has been termed eclampsia. These studies are not concerned 
in any regard to the etiology of the toxemia. In accord with this con- 
cept is the fact that many of the methods that have been successful in 
the therapy of eclampsia have depended upon the use of anti-convulsant 
drugs (magnesium sulfate, sedatives, ete.). 

This study may also help explain the well-known fact that eclampsia 
is more common in young primiparas and is more likely to occur in the 
first pregnancy. If during their first pregnancy a certain number of 
women developed a toxemia those with a cerebral dysrhythmia would 
be more likely to develop eclampsia in a sort of a screening out process. 
This would result in a relatively large percentage of eclamptics in 
primiparas. Another reason for a higher percentage of eclamptic at- 
tacks in the first pregnancy is that a patient who has experienced an at- 
taek of eclampsia might refrain from further pregnancies or might re- 
ceive better prenatal care in subsequent pregnancies. 

It may be inferred that a careful history together with an electro- 
encephalogram may be of great importance in determining who may 
develop eclampsia. Furthermore, it is apparent that the proper prophy- 
lactic therapy of these people might include measures generally em- 
ployed in the treatment of cerebral dysrhythmias (anticonvulsant 
drugs). Studies are now in progress to elucidate the action of dilantin 
and other anticonvulsant drugs in the pre-eclamptic and eclamptic 
states. 

Summary and Conclusions 

1. Sixty-five per cent (13 cases) of 20 patients with eclampsia had 
electroencephalograms indicative of cerebral dysrhythmia as contrasted 
to 10 per cent (2 cases) of 20 patients with pre-eclampsia. 

2. Sixty per cent (12 cases) of eclamptics had a family and personal 
history of convulsive disorders, while only 10 per cent (2 cases) of 
the pre-eclamptics had a similar history. 

3. It has been suggested that there may be a primary cerebral dys- 
rhythmia present in those patients having the syndrome of eclampsia, 
and that the associated toxemia may be the ‘‘trigger mechanism’’ that 
exaggerates the inherent dysrhythmia to the degree that convulsions 


appear. 
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4. A eareful history together with an electroencephalogram might be 
of aid in predicting what patients may develop eclampsia. 
5. The prophylactic therapy of eclampsia may include anticonvulsant 


drugs. 


We are grateful for the cooperation of the Department of Obstetrics of the 
Cincinnati General Hospital. 
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Discussion 


DR. W. J. DIECKMANN.—This work of Drs. Rosenbaum and Maltby opens up 
an interesting new field in the study of toxemia of pregnancy. Their series of cases 
is small, as they state, so their findings are rather characteristic. Their findings of 
potential convulsions may explain why some of our patients may have been prevented 
from having fits that may not have been convulsive. 

One point I would like to ask is why the eclamptic patient, if she has this con- 
vulsive tendency, does not repeat in a subsequent pregnancy. It has been well estab- 
lished that many of them go through subsequent pregnancies without eclampsia. 
I have never seen a patient having eclampsia in two pregnancies, both of which 
were under our observation. We have had histories of such occurrence but never 
had them occur under our observation. It may enable us to pick up the potential 
eclamptics and to study them more carefully during the pregnancy. If it is possible 
to do that it will certainly lessen the cost of prenatal care which is becoming quite 
prohibitive. 

One other thing that I think seems to fit is that I understood the essayists to say 
that, granting the series is small, they found a high percentage of eclamptics. That 
has not been our experience. 


DR. GEORGE L. MALTBY, CrncINNATI, OHIo.—In regard to the question, why 
does not the eclamptic repeat the eclampsia in the second pregnancy, I would like 
to ask whether obstetricians do not give some different type of therapy to the patient 
having once had eclampsia or watch the patient more closely, give them barbiturates 
or something similar. 
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DR. DIECKMANN.—We do not. 


DR. ROSENBAUM (closing).—Dr. Maltby answered Dr. Dieckmann’s question 
in part. I was also impressed by the fact that a patient miglt have eclampsia 
in one pregnancy and never have a subsequent attack. 1f they do not have toxemia 
they will not have an attack. A patient may have eclampsia in the first pregnancy, 
then be all right in the second and third pregnancies, but in the fourth develop 
toxemia and may have another attack of eclampsia. The thing that fits into this 
is that there are more patients who develop eclampsia in the first pregnancy. As 
I went over these data 1 was impressed by the fact that more patients have toxemia 
than have eclampsia. 

Some may raise the question, if a patient has eclampsia and rather serious brain 
changes, maybe the brain changes account for these abnormal records. That is 
possible. One thing I can say is that conditions which produce convulsions may 
produce brain damage and subsequent abnormalities in the electrocardiogram. 

However, in patients treated with electric shock convulsions, the brain waves 
return to normal in from a few days to several months. Therefore convulsions per se 
are not responsible for the abnormal brain waves. 

All this work has been done in the field of convulsions; we know nothing about 
the toxemia of pregnancy. 


BREECH PRESENTATIONS TREATED BY CEPHALIC VERSIONS 
IN THE CONSECUTIVE DELIVERIES OF 1,700 WOMEN* 


GEORGE H. Ryper, M.D., New York, N. Y. 


REECH deliveries have always been accompanied by an unduly 
high fetal mortality. This, as quoted by different observers, varies 
from a corrected mortality of about 8 per cent to a gross mortality of 
about 30 per cent. Most observers, however, give only the gross mortal- 
ity.t 
Every breech presentation, therefore, constitutes a potential danger 
to the fetus and breech presentations occur in 3 to 4 per cent of all term 
and more frequently in premature labors. The fetal mortality in vertex 


*Presented at a meeting of the New York Obstetrical Society, November 10, 1942. 

+De Lee! quotes a fetal mortality in breech deliveries of from 6 to 10 per cent; 
Beck? of about 10 per cent; Eden and Holland’ of 10 per cent; Curtis* gives that in 
the University Hospital of Chicago as 13 per cent and that in the Philadelphia 
Lying-in Hospital as 10.4 per cent. Kerr® puts it at 20 to 30 per cent and says it is 
consistently 8 to 10 times that of vertex deliveries. Cameron® says that in the 
Glasgow Maternity Hospital, stillbirths among both primiparas and multiparas in 
breech deliveries amounted to prac ‘cally 30 per cent. Edgar,’ in 1905, gives an aver- 
age fetal mortality of 20 per cent YY 'liams,® in 1917, quotes one of between 10 and 
14 per cent; Stander,® in 1941, gi--s the mortality as from 10 to 33 per cent and 
quotes Studdiford and Caldwell as giving a gross mortality of 8.3 per cent for pri- 
miparas and of 20 per cent for multiparas, with a total of 14 per cent. He gives the 
combined fetal mortality in the New York Lying-in Hospital for breech deliveries as 
13.1 per cent. Cragin,” in 1916, reported the total fetal mortality in breech deliveries 
in the Sloane Hospital for Women as 36 per cent with a mortality from dystocia of 
5.7 per cent. Irving and Goethals" in their review of the deliveries at the Boston 
Lying-in Hospital, over a period of fourteen years, found a fetal mortality of 9.7 per 
cent in all breech cases, in primiparas of 12.7 per cent and in multiparas of 7.8 per 
eent. Mohler”? in an article published in 1932 determined a fetal mortality of 35.4 
per cent in a total number of 170 breech deliveries of over four and one-half months’ 
gestation and gives a corrected mortality of 7.6 per cent. 
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deliveries, at a conservative estimate, is about one-fifth that in breech 
deliveries. Thus, it may be assumed, that unborn babies changed from 
breech presentations to vertex presentations have a five times better 
chance of survival. 

External cephalic version has long been recognized as a means of con- 
verting breech presentations into the much safer vertex presentations. 
However, it appears that this operation has not been sufficiently ap- 
preciated by obstetricians in general, probably for two reasons: (1) 
Ante-partum abdominal palpations are not carefully and repeatedly 
made, hence breech presentations are often not discovered early; and 
(2) the operation of external cephalic version is not attempted fre- 
quently enough for acquiring the necessary skill. 

I have made a practice consistently of attempting to diagnose breech 
presentations as early in pregnaney as possible and of trying to con- 
vert all found to vertex presentations by cephalic versions, where prac- 
tical. After performing many external cephalic versions, I am con- 
vinced that the maneuver carefully performed is practically devoid 
of danger to mother and child and in the majority of cases is easily ae- 
complished. 

In 1923 I'* published a report of 59 breech presentations treated by 
cephalic versions in 890 consecutive deliveries of private patients. The 
present report includes this former report in a series of 1,700 consecutive 
deliveries of private patients, showing the results of cephalic versions 
in breech presentations. 

This paper is presented in the hope that it may stimulate interest 
in external cephalic version and may induce more obstetricians to adopt 
it as a routine practice in the ante-partum care of their patients. 


Material 


In this series of 1,700 women, systematic effort was made to diagnose 
breech presentations early and to change all found to vertex presenta- 
tions by cephalic versions where feasible, with the object of having as 
few breech deliveries as possible. The goal set was to have no breech 
deliveries, particularly in primiparas at term with single pregnancies. 
This goal was not reached, but the results were very encouraging and the 
fetal loss from dystocia was extremely low. 


TABLE I. TABULATED SUMMARY OF CASES 


| BREECH PRESENTATIONS 


Babies nonviable at birth 32 14, or 43.7% 
Babies viable at birth 1,689 258, or 15.3% 


All babies 1,721 272, or 15.8% 


f 
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Incidence.—In the deliveries of the 1,700 women, 1,721 babies were 
born, 32 before the period of viability and 1,689 after viability (Table I). 

Breech presentations in babies born before the period of viability are 
of little importance, presenting no problem at delivery and having no 
bearing on the outcome. Hence, in this paper the nonviable babies are 
excluded and attention is directed only to those born viable. 

Among the viable babies, at some time during pregnancy, about 1 
in 6 (258) were found in breech presentation. At time of birth, how- 
ever, due chiefly to external cephalic versions and in much lesser degree 
to spontaneous versions, only about 1 in 87 (45) remained in breech 
presentation (Table II). And of the 45 in breech presentations at 
birth, 13 were premature. 


TABLE II. BABIES VIABLE AT BIRTH (1,689) 


BREECH PRESENTATIONS 


At some time during pregnancy 258 or 15.3%, 1 in 6 
At time of birth 45 or 2.6%, 1 in 37 
(Due chiefly to external cephalic versions) 


It is generally stated that the incidence of breech presentations is 
very high in the early months of pregnancy and that the incidence de- 
creases greatly as term approaches. It is interesting to note that in this 
series, with many artificial versions, the incidence fell off very sharply 
as term approached. Among the nonviable it was 44 per cent, among 
the viable premature it was 13 per cent, and among those at term it was 
only 2 per cent (Table IIT). 


TABLE III. BREECH PRESENTATIONS OF 1,721 BABIES AT BIRTH AFTER VERSIONS 
ARTIFICIAL AND SPONTANEOUS 


BREECH 
Nonviable 32 14, or 43.7% 
Viable premature 99 13, or 13.1% 
At term 1,590 32, or 2.0% 
L721 59, or 3.4% 


Results Obtained by Cephalic Versions——Of the 258 babies found in 
breech presentation at some time during pregnancy, over three-fourths 
(198) were changed by cephalic versions to vertex presentations, so re- 
maining at birth; 5.8 per cent (15) changed spontaneously ; and 17.5 per 
cent (45) were left as breech (Table IV). 


TABLE IV. VIABLE BABIES ORIGINALLY IN BREECH PRESENTATION (258 


Changed by external cephalic versions 197 
Changed by internal cephalic version | 
Total changed artificially 198, or 76.7% 
Changed spontaneously breech to vertex 15, or 5.8% 
Total changed artificially and spontaneously 213, or 82.5% 
Remaining breech at birth 45, or 17.5% 


258 (100.0%) 
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Reasons Why the 45 Were Left in Breech Presentation —The 45 left 
as breech represented 16 failures, partial and complete, of cephalic 
versions; and 29 on whom no attempt at version was made, because of 
twin pregnancies, incomplete observation, consultations, ete. (Table V). 


TABLE V. REASONS FOR BABIES LEFT AS BREECH (45) 


Partial failure of external versions 6 
(turned to vertex but reverted, so remaining) 
Complete failure of external versions 10 
(could not be turned even once) 
No attempt at external versions 29 
45 


Number of Babies on Whom Cephalic Versions Were Attempted.— 
Among the 258 babies originally in breech presentation, 15 changed 
spontaneously to vertex and on 29 no attempts at versions were made. 
There remained 214 on all of whom attempts at version were made 
(Table VI). . 


TABLE VI. VIABLE BABIES ORIGINALLY IN BREECH PRESENTATION 


Left as breech with no attempt at versions 29 
Spontaneous versions to vertex 15 
Cephalic versions tried on 214 

258 


Percentages of Success and Failures at Conversions to Vertex.—Com- 
plete success was attained in 92.5 per cent of these attempts at conversion 
from breech to vertex, all of the 198 babies so changed being in vertex 
presentation at birth. There was partial failure in 2.8 per cent of the 
attempts, as reversions to breech occurred and all 6 babies were in breech 
presentation at birth. In 4.7 per cent there was complete failure, as the 
presentations of these 10 babies could not be changed even once (Table 
VII). 


TABLE VII. CHANGE OF PRESENTATION BY CEPHALIC VERSION TRIED ON 214 BABIES 


Complete success, vertex at birth 198, or 92.5% 
Partial failure, changed but reverted, breech at birth 6, or 2.8% 
Complete failure, could not be changed, breech at birth 10, or 4.7% 


214, or 100.0% 


Reasons for the Six Partial Failures.—The six partial failures were 
equally divided among multiparas and primiparas. In the former, ver- 
sions were performed at least once on each baby, but reversions recurred 
and discovery was made too late in labor for further attempts at version. 

In the primiparas, one baby was turned to vertex in the sixth ealendar 
month and two in the eighth month. All reverted to breech and could 
not be returned. The mother of the first of the three babies, due to in- 
tercurrent illness, was not seen again until the eighth month. So all 
these three failures occurred in the eighth month and all were due in 
part at least to the complication of extended legs of the fetuses. 

Reasons for the Ten Complete Failures.—These ten complete failures 
occurred in one multipara and in nine primiparas. The reason for the 
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failure in the multipara was multiple fibroids. The uterine wall was so 
thick that diagnosis of presentation could be made by x-ray only and 
serious attempts at version were not persisted in. 

The cause of the failures in the nine primiparas was due to the fact 
that all of the attempts at version were made in the eighth and ninth 
months of pregnancy. Contributing causes were: in six, extended legs 
of the fetuses and in the other three, adhesions under old abdominal 
sears, with a small amount of liquor amnii, and obesity with badly taken 
anesthetic. 

It is to be noted that of the 12 failures, complete and partial, or pri- 
mary and secondary, in primiparas, the complication of extended legs 
was present in nine or 75 per cent, while all failures were in the eighth 
or ninth months of pregnancy. 

In primiparas, therefore, two factors seemed to make external versions 
especially difficult, extended legs of the fetuses and delay in making the 
attempt until late in pregnaney. When both of these factors are present, 
in my experience, failure is very likely to occur. In the whole series, 
there was no failure at conversion to vertex before the eighth month of 
pregnancy, whether in the presence of extended legs or not. And with- 
out this latter complication, there were many successful conversions 
after the eighth month (Table XV). 

In multiparas, with the exception of one failure due to multiple 
fibroids, there was no complete failure, whether the attempt was made 
late or early, in the presence of extended legs or not. 

All of the cephalic versions except three were performed before labor. 
Two external cephalic versions were performed in the first stage of 
labor, one in a primipara and the other in a multipara. One internal 
cephalic version was performed in a multipara in the second stage of 
labor. This is described later. 


Delivery of the 258 Babies Originally in Breech Presentation 


Of the babies originally in breech presentation, over three-fourths 
(204) were delivered vaginally as breech; about 18 per cent (33) were 
delivered vaginally as breech; and 8 per cent (21) were delivered by 
section. Slightly less than one-half (10) of the sections were performed 
because of the breech presentations, the others for reasons unconnected 
with the presentations. Of all the viable babies originally in breech 
presentation, 3.5 per cent were delivered by section because of persist- 
ing breech presentations, all being babies of primiparas (Table VIII). 


TABLE VIII. DELIVERY OF 258 BABIES ORIGINALLY IN BREECH PRESENTATION 


As vertex, vaginally 204, or 
Spontaneous 139 
By forceps 65 
As breech, vaginally 33, or 12.8% 
ZI. or 8.1% 


By section 
Converted, vertex 


Not converted, breech 12 
(Because of breech L0)* 
(Because of fibroids 2 


258, or 100.0% 


*Sections because of breech, 10, or 3.5%. 


Reasons Why 33 Babies Were Delivered Vaginally as Breech—The 
babies delivered vaginally as breech were those in twin pregnancies; 
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those not under observation in the latter part of pregnancy; those chang- 
ing suddenly to breech presentations too late for attempts at versions; 
two in consultations after labor had started; and two upon whom arti- 
ficial versions had failed (Table IX). 


TABLE IX. BABIES BORN VAGINALLY AS BREECH. WuHy So Born 


In twin pregnancies 13 
Not under complete observation 10 
Spontaneous versions and reversions to breech 6 
too late for attempts at version 
Consultations after labor started 
Failure of cephalic versions 


DO bo 


33 


Of the babies having breech deliveries, only six were of primiparas 
at term with single pregnancies (Table X). And of these six primip- 
aras, one was never seen until well advanced in labor and three were 
not seen during the last weeks of pregnancy until just before labor. The 
remaining two had breech deliveries because of the failure of external 
versions (Table XI). 


TABLE X. BREECH DELIVERIES 


OF OF 

PRIMIPARAS MULTIPARAS 
he. tien Single babies 13 6 7 
7 Twins 7 +4 3 
Single babies 7 a 4 
Twins 6 3 a 
33 16 17 


TABLE XI. TERM BABIES OF PRIMIPARAS IN SINGLE PREGNANCIES DELIVERED AS 
BREECH 


Not under observation before labor—consultation 
Not under observation during last month 
Failure of external cephalic version 


Do 


It follows, therefore, that in the consecutive deliveries of 1,700 women, 
of all under complete observation throughout pregnancy, only two 
primiparas at term with single pregnancies had breech deliveries. 


Fetal Mortality of Viable Babies Originally in Breech Presentation 


The fetal mortality from all causes among the 258 babies originally 
in breech presentation was 8, or 3.1 per cent. The corrected mortality 
or that from dystocia only was 2, or 0.8 per cent (Table XII). 

Six of the babies were lost from causes unconnected with delivery, 
placenta previa, accidental hemorrhage, enterocolitis, hydrocephalus and 
prematurity. 

TABLE XII. FETAL MORTALITY OF 258 VIABLE BABIES ORIGINALLY IN BREECH 
PRESENTATION 


From all causes 8, or 3.1% 
From dystocia only 2, or 0.8% Omitting 1 consultation 1, or 0.4% 


{ 
i 
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The two babies lost from dystocia were of primiparous women at term 
in frank breech deliveries. The mother of one was first seen in con- 
sultation after more than forty-eight hours of labor, with membranes 
ruptured and breech impacted, delivery being possible only after craniot- 
omy. The mother of the other baby was not seen during the last two 
weeks of pregnancy, due to a sinus infection. 

Two babies only, then, in this series were lost from dystocia. External 
version was not tried on either of them from lack of opportunity. There- 
fore, of all the 258 babies originally in breech presentation before labor 
whose mothers were under my care before labor, the loss from dystocia 
was one, or 0.4 per cent. And of all those whose mothers were under 
complete and satisfactory observation throughout pregnancy, there was 
no loss from dystocia. 

Moreover, among all of the babies on whom cephalic versions were at- 
tempted, successfully or unsuccessfully, not only was there no loss from 
dystocia, but there was no injury. And among all those upon whom ex- 
ternal cephalic versions were performed, just two babies were lost, one 
from accidental hemorrhage eight weeks after the version; and the other 
from prematurity seven weeks after the version. Neither loss could be 
attributed to the version or to dystocia. 

So it can be stated definitely that of all the fetuses upon whom cephalic 
versions were tried, none suffered harm; and among all changed by 
cephalic versions from breech to vertex, there was no loss from dystocia 
or from the effects of the versions. The only loss from dystocia was 
among those upon whom cephalic versions were not attempted. 


Maternal Mortality 
Among all of the women upon whose babies cephalic versions were at- 
tempted successfully or unsuccessfully, there was no mortality. 
Facts Concerning External Cephalic Versions Performed 


Concerning the external versions performed in this series, some facts 
are interesting. These versions were performed on 203 babies, with 
slightly over three-fourths on those of multiparas (Table XIII). 


TABLE XIII. CONVERSIONS TO VERTEX BY CEPHALIC VERSIONS (204 BaBiks: EN- 
TIRELY SUCCESSFUL, 198, AND PARTLY SUCCESSFUL, 6) 


By internal cephalic 1 in a multipara 
By external cephalic 203 
In multiparas 154 or 75.9% 


49 or 24.1% 


2038 100.0% 


In primiparas 


Months in Which External Versions Were Performed.—Particular at- 
tention is called to the time at which these versions were first performed. 
About three-fourths were in the sixth and seventh calendar months and 
only about one-fourth in the fifth, eighth, and ninth months (Table 
XIV). 

External Versions With and Without Anesthesia—No anesthesia was 
used in changing presentations from breech to vertex in over 95 per 
cent of the babies. In nine only, or in less than 5 per cent, was an- 
esthesia used, all nine being in the eighth or ninth month at time of 
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TABLE XIV. TIME OF CONVERSIONS TO VERTEX BY EXTERNAL CEPHALIC VERSIONS 
(203 BABIES) 


In 5th ealendar wonth 7 babies or 3.4% 
In 6th calendar month 72 babies or 35.5% 
In 7th calendar month 77 babies or 38.0% —in 6th and 7th, 73.5% or 3/4 
In 8th calendar month 36 babies or 17.7% 
In 9th ealendar month 11 babies or 5.4% 
503 100.0% 


as 


conversion. So all conversions performed before the eighth calendar 
months were without anesthesia. Of those performed later, about one- 
fifth required anesthesia (Table XV). 


TABLE XV. CONVERSIONS TO VERTEX BY EXTERNAL VERSIONS AND ANESTHESIA 


Without anesthesia 194 or 95.6% 
With anesthesia 9 or 44% 


203 or 100.0% 


Conversions in 8th and 9th months 47 
Without anesthesia 38 
With anesthesia 9 or 19.1%, about1/5. 


All conversions before eighth month without anesthesia. 


Total Number of External Cephalic Versions Performed.—tThe total 
number of external versions performed on the 203 babies was 355, as in 
many cases several versions were performed on ‘one baby before the 
presentation remained vertex. On one baby nine versions were per- 
formed and on another thirteen. All repeated versions except two were 
in multiparas (Table XVI). 


TABLE XVI. ToraL NUMBER OF EXTERNAL CEPHALIC VERSIONS PERFORMED ON 203 
BABIES (359) 


BABIES on — IN MULTIPARAS IN PRIMIPARAS 
PERFORMED VERSIONS 
139 1 | 13¢ 92 47 
20 2 | 40 36 4 
22 3 66 66 0 
14 4 | 56 36 0 
4 5 | 20 20 0 
2 6 | 12 12 0 
1 9 9 9 0 
1 13 ig 3 0 
2038 51 
Total external versions, 355 
In 154 multiparas 304 
In 49 primiparas 51 


TABLE XVII. ToTat EXTERNAL CEPHALIC VERSIONS ATTEMPTED (368) 


In 155 multiparas 305 Successful 304 Failures 1 
In_ 58 primiparas 63 Successful 51 Failures 12 
213 368 350 13 


In primiparas after 7th month, 22 
Successful 10 or 45.5% 


Failures 12 or 54.5% 


| 

| 

| 

| 

203 350 
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Months When Spontaneous Versions Occurred.—Spontaneous versions 
oceurred with 15 babies, about equally divided among those of primip- 
aras and multiparas. Two-thirds occurred in the sixth and seventh 
ealendar months and only one-third in the later months (Table XVIII). 
Thus nature’s time for spontaneous versions corresponded with the ob- 
stetrician’s time for artificial versions, two-thirds of the former and 
three-fourths of the latter occurring in the sixth and seventh months. 


TABLE XVIII. SPONTANEOUS VERSIONS BREECH TO VERTEX (IN MULTIPARAS, 8; 
IN PRIMIPARAS, 7) 


In 5th ealendar month 0 observed 
In 6th calendar month 3 or 20.0% 
In 7th calendar month 7 or 46.7%—In 6th and 7th, 66.7% or 2/3 
In 8th calendar month 38 or 20.0% 


9 


In 9th calendar month 2 or 13.3% 


15 or 100.0% 


Percentage of Reversions Occurring After First External Versions.— 
Reversions to breech, after first external versions, oeeurred in about 
one-third of the babies; in about 10 per cent of primiparas and in about 
40 per cent of multiparas. Of five babies reverting in primiparas, two 
were returned to vertex and three could not be returned. Of 65 revert- 
ing in multiparas, all but three were returned to vertex by one or more 
external versions. These three were left as breech without further at- 
tempts at version (Table XIX). 


TABLE XIX. BABIES REVERTING TO BREECH AFTER FIRST EXTERNAL CEPHALIC 
VERSIONS ON 203 


In 49 Primiparas 5 or 10.2%—about 1 in 10 


In 154 Multiparas 65 or 40.2%—about 4 in 10 
203 70 or 34.5%—about 1 in 3 


Cord Around Neck After External Versions.—The question is often 
raised whether or not external cephalic versions increase the incidence 
of cords around fetal necks. 

In this series, the incidence of cords around fetal neeks was higher 
among the babies on whom external versions had been performed than 
among those on whom no versions had been performed, though in the 
former the complication caused no fetal loss, while in the latter it caused 
a slight mortality. Although this absence of fetal loss in the former 
is probably a fortunate coincidence, it is worthy of mention. 

Among all the babies on whom external versions had been performed, 
the incidence of cords around necks was about 1 in 3, while among 
those of the whole series on whom no versions had been performed, the 
incidence was about 1 in 4, 31.5 per cent and 23.1 per cent, respectively 
(Table XX). 

Incidence of Cords Around Neck Not Increased by Repeated Ver- 
sions.—The incidence of cords around fetal necks did not increase with 
the number of versions performed. On each of 139 babies, one version 
only was done. Among these there were 49 with cord around the neck, 
an incidence of 35.2 per cent. On each of 64 babies, two or more ver- 


‘ 
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sions were done and among these, 15 were found with cord around the 
neck, an incidence of 23.4 per cent. Thus repeated versions on one baby 
did not seem to entail additional danger from this complication. 


TABLE XX. Corps AROUND Feta NecKS AFTER 355 EXTERNAL CEPHALIC VERSIONS 
ON 203, BABIES 


Total number 64, or 31.5%, nearly 1 in every 3 babies. For comparison with whole 
number of 1,721 babies. 


LOSS M 
BABIES CORDS AROUND NECKS FEES 


CORDS 
Versions on 203 64 or 31.5%—nearly 1 in 3 0 
No versions on 1,518 351 or 23.1%—nearly 1 in 4 6 or 1.7% 
1,721 415 or 24.1%—nearly 1 in 4 6 or 1.4% 


Cord Around Neck After Spontaneous Versions.—After the 15 spon- 
taneous versions from breech to vertex, cords were found around the 
neck of three babies, an incidence of 20.0 per cent. While the number 
of cases is too small for serious consideration, vet they serve as a re- 
minder that cords may become wound around fetal necks after spon- 
taneous versions as well as after artificial ones. 


Case Report—An Internal Cephalic Version Performed in the 
Second Stage of Labor 


The patient was a multipara at term. The presentation had been 
vertex throughout pregnancy. This was verified four days before la- 
bor. The fetal head was then at the brim of the pelvis, and there was 
an excessive amount of liquor amnii. 


Labor started spontaneously and progressed rapidly. One the first 
vaginal examination, the breech was found presenting high at the pelvic 
brim, the cervix was fully dilated, and the membranes were intact. The 
position was L.S.A. 


The patient was put completely under ether, the membranes were 
ruptured, and the right hand was passed into the uterus, pushing the 
breech upward along the left wall of the uterus. The left hand located 
the fetal head through the towels and the abdomen and guided it down- 
ward on the patient’s right. The head immediately appeared at the 
pelvie brim and the breech was felt up under the ribs. 


The head was held with the right hand and the patient was allowed 
to come out of ether. As uterine contractions did not start, 4 minims 
of pituitrin were given by intermuscular injection. With the first 
uterine contraction, the head came down inte the pelvis and spon- 
taneous delivery followed quickly. The baby, weighing 914 pounds was 
in good condition. The internal cephalic version seemed a safer pro- 
cedure than the breech delivery of such a large baby. 


This internal cephalic version is the only one performed by me. The 
operation seems to have possibilities and might be used in a primipara 
under favorable circumstances. 


Comments 


In considering this series of breech presentations among viable babies, 
it is noticed that the incidence is high, about 1 in 6. This is due to the 


q 
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fact that all breech presentations are listed if onee diagnosed, although 
they may have changed later to vertex. It is probable that in any large 
number of ante-partum examinations, findings would be similar. All 
observers, however, give the incidence of breech presentations at time 
of labor only. 

At time of labor, in this series, the incidence was found to be 1 in 37, 
an incidence more in accord with the observations of other writers. This 
change from 1 in 6 to 1 in 387 is due chiefly to external cephalic versions 
and but slightly to spontaneous versions. 


Arguments Against External Versions Answered 


One argument that may be advanced is that these external versions 
were not necessary, as in other series with but few external versions, or 
none at all, the incidence of breech presentations at time of labor is 
only slightly higher than in this series with many external versions. 

This argument is not convincing, because it is never possible to fore- 
tell which babies in breech presentation will turn spontaneously to ver- 
tex. Many will but some will not. Hence, individual babies may suffer 
and be left to face later breech delivery with its high mortality. It is 
better to rely on relative certainty than on uncertainty. 

Moreover, external versions are usually easy if attempted early. In 
this series, there were no failures before the eighth month and anesthesia 
was not needed, while after the seventh month anesthesia was needed 
in about one-fifth of all versions performed and of all attempted in 
primiparas, over one-half were failures. Spontaneous versions may 0oc- 
eur but they are more likely to occur early, judging from this series, 
where two-thirds occurred before the eighth month (Tables XV, XVII, 
and XVIII). 

Thus, it does not seem wise, when breech presentations are found, to 
allow them to persist much beyond the seventh month, especially in 
primiparas. Of the 12 failures at external versions in primiparas in 
this series, all occurred after the seventh month, due largely to the 
dreaded complication of extended legs of the fetuses. It seems probable 
that none of these failures would have occurred, even in the presence 
of this complication, if all of the attempts could have been made in the 
sixth or seventh month of pregnancy. 

Other arguments advanced against external version are: that it may 
cause winding of the cord around the fetal neck; that reversions to 
breech occur too frequently; that it may cause premature labor; and 
that it may cause injury to fetus or mother. 

Artificial versions do at times cause winding of cords around fetal 
necks. But so do spontaneous ones. If there are few of the former, 
there will be many of the latter and vice versa. There is little reason 
for thinking that either entails essentially more risk of causing this com- 
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plication than the other. It seems illogical, therefore, for fear of eord 
complications to refrain from artificial versions and to rely upon spon- 
taneous ones. 

In this series, the incidence of cord complications was only slightly 
higher among babies on whom external versions had been performed 
than among those on whom there had been none, 1 in 3 in contrast to 
1 in 4 approximately (Table XX). And while cord around the neck 
does at times cause fetal mortality, breech deliveries result in a far 
higher mortality. So every fetus left in breech presentation is in much 
greater danger from impending breech delivery than from a possible 
cord complication after external version. 

It is true that reversions to breech after external versions do oceur 
frequently but the versions may be repeated as often as necessary. In 
this series, reversions occurred in about one-third of the babies on whom 
versions had been performed. They were more frequent after easy 
versions and less frequent after difficult ones. Versions were more 
difficult in primiparas and reversions were rare, about 1 in 10; while in 
multiparas versions were easy and reversions were common, about 4 in 10 
(Table XIX). Fortunately after easy first versions and subsequent 
reversions, repeated versions were usually easy also. And repeated 
versions were not harmful to mothers or babies and did not increase ° 
the incidence of cords around necks. Very possibly, if versions wound 
cords around necks, reversions unwound them. 

Therefore, the argument against external versions, on the ground 
that reversions occur too frequently, is not a serious one, as the versions 
may be repeated without danger until the presentations remain vertex. 

The fear that premature labor may be caused by external version is 
groundless judging from this series, where the incidence of premature 
labors was actually less ameng the babies on whom versions had been per- 
formed than among all of the viable babies of the series on whom no 
versions had been performed, about 4 per cent in contrast to 6 per 
cent. 

Finally, judging from this series again, external versions carefully 
performed do not endanger the lives of mothers or babies. There was 
no mortality among all the women and no loss from trauma of dystocia 
among all the babies, in and on whom these versions were performed 
or attempted, in a total of 368 versions periormed and attempted un- 
successfully. 

One woman only, in the series, showed symptoms causing anxiety. 
After version had been accomplished under anesthesia, slight bleeding 
appeared from the vagina. The mother’s pulse and the fetal heart 
sounds remained unchanged. Very shortly after, labor started and 
ended safely for both patients. In this case too much force was used 
in performing the version, due to a badly taken anesthetic and conse- 
quent haste. Unwittingly, two of the most important rules governing 
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external versions were broken. Lack of haste and gentleness are es- 
sential for the safe performance of versions. I once spent an hour 
in performing an external version without anesthesia. 

One baby only, in the series, showed symptoms causing anxiety during 
an attempted version. The baby had been turned part way, when aus- 
eultation disclosed the fetal heart beating very slowly. The attempt at 
version was given up and the fetal heart sounds returned to normal in 
a few minutes. One week later, fortunately, spontaneous version to 
vertex was found to have occurred. 


Advantages of External Cephalic Version 


The value of external versions is unquestionable. By it the presenta- 
tion is changed from breech to vertex with assurance of a relatively 
safe birth in place of a far more hazardous one. Not only is there less 
risk of fetal loss but also of permanent fetal injury. And the mother 
is assured of a labor more natural and shorter. 

There are other advantages of a change of presentation from breech 
to vertex. In the latter presentation, disproportion between the fetal 
head and the pelvic brim can be recognized. In primiparas, fetal heads 
not dipping into pelvic brims at term, give warning of dystocia later 
and possible need of section. Appropriate measures can then be taken 
to prevent trouble. 

Premature labors are less likely to occur in vertex presentations than 
in breech presentations, judging from this series. Among all of the 
viable babies whose presentations had been changed artificially and spon- 
taneously from breech to vertex, the incidence of premature labors was 
slightly over 4 per cent, while among the 45 left in breech presentation, 
the incidence was nearly 29 per cent. This seems more than a coin- 
cidence, even allowing for the fact that many twin pregnancies were 
among the 45, and early changing of breech presentations from breech 
to vertex, far from causing premature labors, may tend to prevent them. 
Another fact frequently noticed is that the pregnant woman is usually 
more comfortable with a fetus in vertex presentation, especially in the 
later months. In breech presentations, complaint is often made of 
pain from pressure of fetal heads up under the ribs and quick relief 
is experienced when the presentations are changed to vertex. 


Weekly Examinations After Performance of External Cephalic 
sions 


The routine adopted by me after performing external versions, is to 
ask patients to report for examination weekly. If reversions to breech 
have occurred, the versions are repeated. This is continued until the 
presentations remain vertex, as they will usually do when the fetal 
heads settle into the pelvic brims. Except in bed patients, the several 
forms of abdominal binders suggested do not seem practical, as they are 
hard to keep in place. 
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In primiparas, while reversions are relatively rare, repeated versions 
are often difficult, especially if more than a week is allowed to elapse 
before second attempts. In multiparas, reversions occur frequently, 
but repeated versions are usually easy. 


Method of Performing External Cephalic Versions 


The maneuver of external cephalic version is usually not difficult, and 
it will be easier if the breech presentation is made out early. Careful 
and frequent abdominal palpation will generally reveal the presentation 
by the beginning of the sixth calendar month. If the presentation can- 
not he established by this method, vaginal examination in most instances 
will make it clear. If the presentation is obscure after both of these 
methods, an x-ray film will always show the presentation. 

For the performance of this maneuver, the patient should be on her 
back relaxed physically and mentally. The bladder should be empty. 
All manipulation should be cautious and gentle. Haste or foree should 
never be used. The tips of the fingers should be used rather than the 
whole hand. The fetal heart sounds should be listened to frequently 
and always before and after the attempt. 

With a very small fetus, the head can often be turned quite easily, 
either clockwise or counterclockwise, until it reaches the transverse 
position, when it will descend suddenly and will be felt at the pelvie 
brim. The version is often surprisingly easy. 

With a larger fetus, it is often best to work on the breech first. This 
is gently pushed up from the pelvie brim and then with the finger tips 
is directed slowly clockwise or counter clockwise. If it will not go read- 
ily in one direction it should be tried in the other direction. The fetus 
will turn more easily in flexion, that is, as if in a forward somersault. 
Exeept in very small fetuses, turning backward in extension is not pos- 
sible. After the breech has been pushed upward te the transverse posi- 
tion, slight pressure on the head in the opposite direction will often bring 
suecess and the fetus will turn easily into the vertex presentation, when 
the head will be felt at the pelvie brim. 

If version is not found possible on the first attempt, several days or 
a week should be allowed to pass before a second attempt is made. If 
several attempts fail, an x-ray picture showing the exact attitude of the 
fetus, may render version possible, either with or without anesthesia. 

There should be few failures at external version in multiparas. In 
primiparas, there should be few failures if the attempts at version are 
made early in pregnancy. If the attempts are made late and in the 
presence of extended fetal legs, versions are difficult. The only chance 
of success then is by working on the breech, lifting it and directing it 
in the direction of the fetal back. With an x-ray film as a guide, suc- 
cess may be obtained by this method. 

Needless to say, external versions cannot be performed in twin preg- 
nancies. Other conditions, such as fibroid tumors, obesity, a small 
amount of liquor amnii and adhesions under abdominal scars, may make 
versions difficult or impossible, especially in primiparas. 


Résumé of Results Obtained 
In this series, three-fourths of the viable babies found in breech 
presentations were changed by external cephalic versions to vertex and 
were so delivered. 
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Of all conversions attempted, 92.5 per cent were entirely successful. 
Ten sections were performed because of persisting breach presentations. 
These were all on primiparas and comprised 3.5 per cent of the viable 
babies found in breech presentations. 

Only six term babies of primiparas in single pregnancies were de- 
livered vaginally as breech. 

There was no loss from dystocia among any of the babies on whom 
external cephalic versions were performed and none sustained injury. 
And among all of the 258 viable babies found in breech presentations, 
the total mortality from dystocia was 0.4 per cent (excluding one con- 
sultation). 

Conclusions 


etal mortality in breech deliveries is unduly high. Every breech 
presentation, therefore, is a potential danger to the unborn child. This 
danger can be removed by early external cephalic version. 

Reliance should not be placed upen spontaneous version. Individual 
babies will suffer when this fails. 

Suecess in external versions depends upon early diagnosis of presenta- 
tion by careful ante-partum palpation. When diagnosis is in doubt, 
it can usually be made by vaginal examination and always by x-ray. 

External version should be performed gently and without haste. If 
it eannot be accomplished without force, the attempt should be aban- 
doned. Carefully performed, the operation is not dangerous to fetus or 
mother. The fetus is in more danger from the breech presentation than 
from the version. 

The operation is generally quite easy and usually may be performed 
without anesthetic if tried early. The most frequent cause of failure 
is delay in making the attempt until late in pregnancy. The next most 
frequent cause is extended legs of the fetus. 

The best time for performing external cephalic version is in the sixth 
and seventh calendar months,* and breech presentations should not be 
allowed to persist beyond the seventh month without attempts at ver- 
sion. After this time, spontaneous versions are less likely to oecur and 
artificial versions are more likely to require anesthesia and to be fail- 
ures. 

An obstetrician who lets a pregnant woman in his care go to term 
with a breech presentation undiagnosed, has usually not rendered the 
best service to his patient. 

External cephalic versions, systematically employed, can reduce the 
fetal mortality following breech presentations te approximately that 
following vertex presentations. 


*In a previous article, I stated that the best time for performing external cephalic 
version was in the seventh and eighth calendar months. Later experience has con- 


vineced me that the most favorable time is the sixth and seventh months, 


| 
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Discussion 


DR. BENJAMIN P. WATSON.—Too often nowadays papers are written and 
conclusions drawn from hospital records and case histories written by many dif- 
ferent individuals, and rarely by the person who carries out the particular pro- 
cedure recorded. That is why hospital and clinie statistics on this subject are of 
little value as compared with Dr. Ryder’s. 

In the paper just presented we have been given a precise account of one technique 
carried out and recorded by one man in a large series of cases over a period of many 
years. That establishes its great value. 

With Dr. Ryder’s general thesis I am entirely in accord, for I believe in and 
attempt external version as early in pregnancy as a diagnosis of breech presentation 
is made. We all grant that spontaneous version to a vertex often occurs in the 
sixth, seventh, or eighth month in primigravid and parous women, and even just be- 
fore labor in a multipara. But if we can safely increase this number by a simple 
maneuver it is worth while trying it and repeating it again and again if necessary 
in any one case. 

It may be argued that the necessity for doing cephalic version is not so great 
today as it was twenty years ago, because the infant mortality in breech delivery 
is not nearly so high today as it was then, thanks to our better understanding of the 
mechanism of breech delivery. In the Sloane Hospital over the last seven years, 
the uncorrected general fetal and infant mortality is just under 3 per cent, while the 
corrected fetal and infant mortality in breech deliveries is 5.3 per cent. Hence there 
is still a greater risk to the child in breech than in vertex delivery, and it is, there- 
fore, worth while trying to correct it in the way advocated. 

The risk to the child is not so great, however, as, in my opinion, to justify a 
cesarean section for breech presentation alone. Many women would have been saved 
the hazard of a section had a timely external version been done, for with a border- 
line pelvis a decision for or against section can be better made if the presentation 
is a vertex. 

I, personally, never give an anesthetic when version is attempted for no force 
must be used. It is important to make an exact diagnosis of position before carrying 
out the maneuver. It is usually possible to locate the back by palpation and ausculta- 
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tion, and then the child is turned by lifting the breech away from the pelvic brim 
and flexing the head toward its thorax. If the reverse is tried, there will generally 
be failure. 

Failure sometimes is due to the fact that the back is directly anterior or directly 
posterior. Lateroversion of the child is not possible. In such a case it is better 
to desist and see the patient again in a few days when conditions may be more 
favorable. 

In my experience the commonest cause of failure is a frank breech with ex- 
tended legs. In such the breech in the last two months of pregnancy may already 
be in the brim and cannot be lifted above it, and if it is freed the child cannot be 
swung around because its body is extended and splinted by the legs. When such a 
condition is suspected we have an x-ray taken, If this shows extended legs no 
further attempt at version is made. So I find that the great majority of my breech 
deliveries are frank breeches. 

In all the years during which I have done external versions, I have encountered 
no case in which the child was compromised by the procedure, but it is important 
to auscultate the fetal heart during the procedure and stop if it becomes slow or 
irregular. We need fear no damage to the uterus or risk of separating the placenta 


if no foree is used. 


DR. GEORGE W. KOSMAK.—Dr. Ryder’s paper deals with a procedure of 
definite importance as a prophylactic measure to avoid the assumed risks of delivery 
by the breech. The careful study of a large series of personal cases leads the author 
to the belief that for a successful vaginal delivery, the vertex presentation is es- 
sential. He performs or attempts an external version at any month when a breech 
is diagnosed and repeats it as often as necessary. However le admits that spon- 
taneous version does occur. Would it not appear desirable to await this in the aver- 
age patient? It occurred apparently in about 6 per cent of his cases. He claims 
success for the maneuver in 92.5 per cent of his cases, with no bad results, and that 
he failed in only 7.5 per cent. It would appear therefore that Dr. Ryder is a fairly 
successful and competent versionist. But Dr. I. S. Potter claims equally good results 


for his maneuver, which may be regarded as the exact opposite. 


One cannot discuss the desirability of routine versions without endeavoring to 
analyze the reasons for breech presentations on the one hand and the results of 


breech deliveries on the other. 

The incidence of breech presentations was stated by Pinard in 1889 to be 3.3 
per cent in 100,000 labors, including premature and full-term babies. More recently 
the New York Lying-in Hospital claims an incidence of 4.72 per cent in about 
17,000 deliveries. Naturally these estimates would be higher if a diagnosis was 
established before labor set in, and the spontaneous versions in the earlier months 
were included. The causes for breech presentations are stated by most writers on 
the subject to be manifold. The fetus, suspended in the liquor amnii should sink 
by its buttocks, so that if gravity were the only factor concerned, this ought to be 
the most frequent presentation which, evidently it is not, except with premature 
fetuses. Later on it must be assumed that there is some interference with the 
process of accommodation between the fetal ovoid and the uterus which would 
ordinarily bring about a head presentation. These natural forces are probably 
lacking in twin pregnancies and in hydramnios, because of increased uterine dis- 
tention and flaccidity, which may also account for the greater frequency of breech 
presentations in multiparas. Their occurrence is also favored by any obstacle which 
opposes the engagement of the head, including pelvic deformities and hydrocephalus. 
There likewise seems to be a hereditary and a habitual tendency toward this con- 
dition in certain women. 

In view of the foregoing why, in the absence of a definite abnormality in mother 
or fetus, may not a breech presentation be the most satisfactory adjustment in a 
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particular case? And why should we attempt to disturb nature’s mechanism or how 
“an we tell that our manipulative procedures will improve matters? In a general 
sense the prognosis in breech presentation is considered worse for the child especially 
in primiparas, the gross fetal mortality being stated by various authors to be from 
10 to 35 per cent, including prematures, full-term and neonatal deaths. Goethals 
in his series from the Boston Lying-in Hospital (1,242 cases) found a mortality of 
6.9 per cent in full-term uncomplicated pregnancies. Stander at the New York 
Lying-in Hospital reports an uncorrected fetal mortality rate of 13 per cent for all 
breech deliveries. Charles A. Gordon in a comprehensive study of 3,000 breech 
deliveries found a gross mortality of over 20 per cent but admits that the presenta- 
tion itself seemed responsible for only about one-third of these deaths. Stander in 
his last edition of Williams’ Textbook states that as the result of collected ex- 
periences, the risk to the child even in uncomplicated full-term breech deliveries is 
more than twice that associated with vertex presentations. 


It is unnecessary to discuss further the reasons for this higher mortality rate. If 
it can be avoided by preventive measures, these must be given due consideration. 
However, in my belief, the mere diagnosis of a breech, especially in the earlier 
months, should not necessarily call for the substitution of a procedure, which in itself 
is not invariably successful or may produce complications of equal risk. Spon- 
taneous delivery of a breech is readily possible; Gordon and others have demon- 
strated that interference with normal mechanism and rapid extraction frequently 
is the real cause for a fatal outcome in many cases. Adequate knowledge of the 
mechanism and the proper handling of the case would appear all important. In 
primiparas with unsatisfactory cervix dilatation the Voorhees’ bag has proved very 
satisfactory in my experience, combined if necessary with a median episiotomy at 
the proper time. 

Dr. Ryder is to be congratulated on his good results. The question remains 
whether a general direction broadcast to all practitioners of obstetrics would prove 
equally safe. There is always a risk of cord involvement, of possible placental 
separation and Dr. Ryder’s recommendation that external version be done at any 
month of pregnancy and repeated at varying intervals must be compared with the 
plan of others who would limit it to full term and before the membranes are rup- 
tured. The question will never be fully decided as long as the adherents of either a 
conservative or a radical policy toward a breech presentation, believe that in their 
hands, either method is satisfactory. It would be difficult to convince Dr. Potter and 
his followers, for example, that all babies should not be born by the breech unless 
delivery takes place before they can do a prophylactic podalic version to which, 
notwithstanding the claimed results, most of us will not subscribe. It will be equally 
difficult to persuade those who are convinced that a vertex presentation is essential 
for a successful delivery, to modify their views. 


DR. ANDREW A. MARCHETTI.—The value of converting breech to vertex 
presentation by external or cephalic version has been accepted and disputed by many. 
A survey of the more recent literature indicates that the advocates of the procedure 
far outnumber its opponents. Among those who do not advocate it may be men- 
tioned Dunbar, Meyer, Sherman, and Hanley and Rosenblum. Sherman believes 
that proper conservatism in the treatment of breech presentation would do more to 
lessen the fetal mortality than routine external version or the use of cesarean section. 
Hanley and Rosenblum feel that the procedure is too dangerous as long as the loca- 
tion of the placenta is uncertain. However, it appears that these particular ob- 
jections in addition to other general ones which Dr. Ryder has alluded to, are out- 
weighed by the fact that even in the handes of the best, from all the available 
statistics, the fetal risk associated with the vaginal delivery of breech presenta- 
tion is considerably increased as compared to delivery of the vertex. 
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It hardly seems necessary to point out that the end results of a skilled obstetrician 
should be far better when compared to those of a teaching hospital or university 
clinie devoted to the training of young men. However, a brief consideration of a few 
statistics from the Lying-in Hospital for contrast may be interesting. In 25,678 
consecutive deliveries at the Lying-in Hospital there were 1,176 viable prematures 
and term babies delivered as breech, an incidence of 4.5 per cent. The gross un- 
corrected fetal mortality among these breech presentations for the clinic as a whole, 
was 12.1 per cent, and divided was 7.1 per cent on the private service and 14.2 on 
the clinic service. If these figures are corrected on the same basis that the speaker 
has allowed for his own statistics, we then find that the gross combined corrected 
mortality is 3.5 per cent and once again divided, becomes 1.1 per cent on the private 
service and 4 per cent on the clinic service. 

[ am aware that a fair comparison between our figures and Dr. Ryder’s cannot 
be made inasmuch as the number of breech presentations delivered at term on our 
clinic service is about thirty times greater than his and the end results on our private 
service, although comparable in number, represent the experience of many obstetri 
cians rather than an individual’s. Nevertheless, Dr. Ryder’s arguments for cephalic 
version as they have been presented in the light of his own experience are impres- 
sive and cannot be refuted until a comparable series is produced by cne who will 
show that the end results are as good or better without attempting to convert breech 


presentations to vertex by external or cephalic version. 


DR. HERVEY C. WILLIAMSON.—In 1,500 consecutive deliveries in my own 
practice, there were 60 breech presentations, an incidence of 4 per cent. Four cesar 
ean sections were performed, two electively for funnel pelves and two were of the 
Latzko type. In both of the latter patients the labor was complicated by premature 
rupture of the membranes, a Voorhees’ bag was inserted but effective labor did not 
occur. Perhaps these two labors were not well managed; however, the ultimate out 
come was satisfactory. Dr. Ryder performed 10 cesarean sections in 45 breech 
presentations. 

There were 51 living babies delivered vaginally, fovr died after birth and one 
was a stillbirth, Two of these babies were premature twenty-four to twenty-six 
weeks’ gestation. One mother had Hodgkin’s disease, the other a low implantation 
of the placenta in the uterus. Another baby died on the fourth day of life follow 
ing an operation for intestinal atresia. The fourth baby, weighing 4 pounds 1344 
ounces, died on the second day following delivery. At autopsy a tentorial tear and 
cerebral hemorrhage were found. The stillbirth was the result of an intrauterine 
death of a large fetus in an elderly primipara. 

A Voorhees’ bag was used in nine patients where the membranes had ruptured 
before labor. The results in seven were satisfactory, two resulted in the Latzko 
operations mentioned. Forceps applied to the aftercoming head were generally used 
and a mediolateral episiotomy was usually performed. 

DR. E. EVERETT BUNZEL.—We are able to avoid many breech deliveries by 
doing external cephalic version. One should not, however, do the version at the fifth 
or sixth month, but rather in the seventh or eighth month of pregnancy. 

You may, of course, wrap the cord around the neck of the baby by doing a version, 
but you may also unwrap it if such a condition existed previously. 

I disagree with the view that most breech presentations will turn spontaneously 
if they are left alone because I have had a few cases in which even in the eighth 
month of pregnancy, it was impossible in the office to convert a breech to a vertex. 
In such instances I have taken the patient into the hospital, have given her chloro- 
form, and have then successfully converted the breech into a vertex, and finally 
had a vertex delivery unassisted. 

Breech delivery of itself carries a definite fetal mortality, whether the patient 
is a multipara or a primipara. At the Sloane Hospital we have found a greater 
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mortality in multiparous than in primiparous breeches. I cannot understand this, 
but the statistics will back me up in that statement. 


DR. SAMUEL A. COSGROVE.—The statement that more can be done toward 
reducing the danger of breech delivery by proper management of the breech is ir- 
relevant in tonight’s discussion. It can be assumed that Dr. Ryder and Dr. Watson, 
for example, know how to deliver breeches properly. The question, therefore, is: 
In such a man’s hands can babies be saved by adopting a prophylactic measure to 
prevent having to handle them in a presentation which is universally shown by statis- 
ties to be more dangerous than cephalic presentation. 

The experience of most of us demonstrates that external cephalic version prior 
to the onset of labor is a relatively safe procedure. Yet it is not, I believe, quite 
so innocuous as Dr. Ryder would have us suppose. I have seen abruption of a low 
implantation of the placenta result from my own attempts to do such a version. In 
nearly all such manipulations, if you watch the fetal heart carefully, you will note 
that the baby does not like what you are doing. Dr. Watson also pointed out how 
carefully you must watch the fetal heart and desist in the operation if the fetal 
heart so indicates. If the risk to the baby is definitely less than the risk of per- 
mitting the baby to go to term, then it is certainly a procedure that should be 
thoughtfully and routinely employed. 

The only question that comes up in this practice as Dr. Ryder has described it, is 
the time of its employment. It has not been my custom to attempt this procedure 
as early as the breech presentation can be diagnosed. It seems to me that a little 
later in pregnancy, perhaps toward the end of the eighth month, is the more nearly 
optimum time. It is true that the percentage of success at that time will not be 
as high as it will be if it is employed earlier. You will, however, have had the ad- 
vantage of nearly all of the spontaneous versions without the necessity for artificial 
interference and you will be able to accomplish the operation in a majority of the 
cases, 

I would like to ask Dr. Ryder whether his 92 per cent of successes means success 
in 92 per cent of the babies on whom he has attempted the operation, or 92 per cent 
of the operations. In some cases the operation appears to have been applied several 
times to the same baby. 


DR. RYDER.—It refers to the same babies. In some instances I turned the baby 


three or four times. 


DR. D. ANTHONY D’ESOPO.—It is rather interesting to note the incidence 
of breech deliveries at the Sloane Hospital and compare it with Dr. Marchetti’s figure 
at the New York Hospital. This is especially valuable because recently we had an 
opportunity to study the fetal mortality in both institutions and found that our 
statistical procedures were comparable in every way. 

At the New York Hospital, where they apparently do not perform external ver- 
sion, the incidence of breech delivery is 4.5 per cent, and at the Sloane Hospital in 
the last 10,000 deliveries the incidence is 3.8 per cent. It appears therefore that 
irrespective of whether you do external version or not you end up with about the 
same number of breech presentations. These figures seem to point to the fact that 
the breech which can be successfully turned will, in most instances, undergo spon- 


taneous version if left alone. 


DR. E. EVERETT BUNZEL.—Some of the cases which are admitted to our 
service in labor with a diagnosis of vertex presentation previously made in the pre- 
natal clinic are found to be breech presentations. I think this is because the interns 
sometimes fail to diagnose a breech presentation in the ante-partum clinic. As'a 
result of this, an external version is not done and therefore we have a certain num- 
ber of unnecessary breech presentations to deliver. 
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DR. WILLIAM E. STUDDIFORD.—I favor external version, but I think it car- 
ries some danger with it. I have seen several patients who ruptured their 
membranes within twenty-four hours of the time the external version was carried 
out. The possibility of this accident is a very excellent reason for not performing 
this procedure until the fetus is at least in the thirty-sixth week of gestation. In 
addition, a more serious accident was seen several years ago in a case in which ex- 
ternal version was attempted in the clinic of Bellevue Hospital. No violence was 
used, but the procedure failed. Within twelve hours the patient was in the hospital 
with a complete separation of the placenta. 

The explanation for the very successful results which Dr. Ryder has been able to 
obtain may be found in the fact that he attempts external version very early in a 
great number of breech presentations which otherwise would turn over spontaneously 
if left alone. I believe if he postponed the procedure until the thirty-sixth week 
of pregnancy the number of successful results would drop sharply and also the num- 
ber of opportunities to carry out the procedure. Although I have been trying to 
earry out this maneuver at the thirty-sixth week for a good many years, I doubt if 
[I am successful in more than 50 or 60 per cent of instances. 

While many failures can be accounted for by difficulties in manipulation of the 
fetus due to thickness or resistance of the maternal abdominal wall or to excessive 
amniotic fluid, others appear to be due to the attitude of the fetus. Dr. Ryder has 
already pointed out the role of extended fetal legs in preventing successful external 
version. X-ray study of the persistent breech presentation frequently shows other 
peculiarities of attitude such as extension of the arms, extension of the head and oc- 
casionally extension of the whole body. 


DR. RYDER (Closing).—In my opinion, early external cephalic versions will save 
the lives of many babies who otherwise would be lost in breech deliveries. This is an 
established fact. 

Spontaneous version occurs in the majority of cases. But when it does not occur, 
the choice must be made between breech delivery, with an approximately 10 per cent 
chance of fetal loss, and section with an increased risk to the mother. 

[ was pleased to hear Dr. Watson say that he attempts external version as soon as 
he makes the diagnosis of breech presentation. If he believes in early external 
cephalic version, he undoubtedly teaches it. He will thus be the means of saving the 
lives of many babies, through his students, in the years to come. 

If artificial version is accepted as a sound prophylactic measure in breech 
presentations, the question arises as to the time when it should be attempted and 
the conditions under which the attempt should be made. Dr. Cosgrove and Dr. 
Studdiford argue that early artificial versions are unnecessary as most breech 
presentations will change spontaneously to vertex later. Im my series, there were 
no failures at conversion to vertex before the eighth month. After this time one- 
fifth of the attempts were failures. Judging from my experience, therefore, it would 
seem reasonable to attempt versions before the eighth month. And I was glad to hear 
Dr. Marchetti say that he advocates the seventh month. 

Dr. Watson says that he never attempts external versions in frank breech presenta- 
tions and that he never uses anesthesia for an attempt. Undoubtedly, external 
version is much more difficult in frank breech presentations. In primiparas, 75 per 
cent of my failures at conversion were in frank breech presentations. But there 
were no failures in frank breech presentations in multiparas, and none in primiparas 
before the eighth month. Thus, frank breech presentations would seem to make ex- 
ternal versions especially difficult or impossible only after the eighth month in 


primiparas. 
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Anesthesia is seldom necessary for the performance of external versions, but oc- 
casionally success can be attained under anesthesia where failure had resulted with- 
out it. In my series, only 4.4 per cent of the conversions were accomplished under 
anesthesia, but all of these successful conversions with anesthesia had previously 
been failures without it. 

Some obstetricians still do not believe in prophylactic external cephalic versions 
and prefer to chance later breech deliveries when necessary, claiming that their re- 
sults are satisfactory. In a small series of breech deliveries, this may be so. But 
statistics from all over the world show that in any large series, the fetal mortality 
is too high, even in the best of hands. Dr. Irving Potter of Buffalo who conducts 
more breech deliveries than any other man and who has thus acquired remarkable 
skill, told me in 1928 that his fetal mortality in breech deliveries following primary 
breech presentations was 9 per cent in primiparas. 

In my series, 258 babies found in breech presentation were delivered with a fetal 
mortality from dystocia of only 0.4 per cent (omitting 1 consultation). Any one 
by the systematic use of prophylactic external versions should obtain equally good 
results. But without prophylactic versions, I doubt if it is possible unless an un- 
duly high proportion of sections are performed. 


CARCINOMA AND SARCOMA IN THE SAME UTERUS 


B. P. Watson, M.D. (Epin.), F.R.C.S. (Eptn.), F.A.C.S. 
New York, N. Y. 
(From the Sloane Hospital for Women and the Department of Obstetrics and 
Gynecology, Columbia University) 


HE ease about to be reported is of interest from at least two points of 
view. First, there is the very late appearance of the first suggestive 
symptom of careinoma of the corpus uteri, due to cervical occlusion, and 
second, the peculiar nature of the primary lesion and of the secondary 
metastases. Whether the case should be called one of carcinoma and 
sarcoma in the same uterus, or whether it should be classed as a ear- 
cinoma with a bizarre type of anaplasia is a question open to discussion. 
The patient when first seen by me was sixty-three years of age. She 
had had four children. At the end of her reproductive period, the cervix 
had been repaired and the uterus suspended. 'The menopause occurred 
at the age of forty-eight and thereafter she had had no vaginal discharge 
of any kind until the day before I saw her, which was April 1, 1940. 
On March 24 she had had an attack of severe abdominal pain accom- 
panied by nausea. This pain recurred the following day and the ab- 
domen became considerably distended. There was marked tenderness 
over the pelvic brim on the left side. The temperature was 100.4° F., 
and there was a leucocytosis up to 13,500. A diagnosis of acute di- 
verticulitis was made and the patient kept at rest. In the succeeding 
four days the pain became less with occasional exacerbations. On March 
31 the patient was allowed out of bed. She had a sharp recurrence of 
pain and passed a large quantity of tomato juice-like fluid from the 
vagina. With the escape of this fluid the pain subsided and she felt 
perfectly comfortable though greatly alarmed. 


*Presented at a meeting of the New York Obstetrical Society, November 10, 1942. 
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I saw her for the first time on the following day, and on examination 
found as follows: ‘‘The vagina is narrow and contracted; the cervix 
is rather large, no external os can be felt at the apex, but toward the 
left side is a small opening which might be the os or an artificial opening 
through which the discharge is still exuding. The uterus is definitely 
larger than it should be at her age, and to the right of it there is a 
tense swelling, five to six centimeters in diameter. The left fornix feels 
indurated.’’ Cultures of the discharge showed it to contain a hemolytic 
streptococcus so all further exploration was deferred until the organism 
was typed. As it proved not to be Group A, surgical exploration was 
carried out on April 4, the possibilities before us being that the case 
was one of cervical occlusion with pyohematometra, cervical occlusion 
with adenocarcinoma of the corpus, or possibly a carcinoma of tube or 
ovary with a break through into the side of the uterus and cervix. 

The external os at the apex of the cervix was completely occluded. 
A probe introduced through the ragged opening on the side of the cervix 
passed into the uterine corpus. No further exploration from below 
was done as it did not seem wise to do a diagnostic curettage or to apply 
radium should a curettage reveal carcinoma. Accordingly the abdomen 
was opened. There were dense adhesions of the omentum to the uterus, 
which was as large as a two months’ pregnaney, and to both adnexa; 
the right ovary was replaced by a cyst the size of a lime. What was 
taken to be the left ovary was a thick mass adherent to the back of the 
broad ligament which latter was indurated. The tubes were free. The 
round ligaments were thick and attached to the anterior abdominal wall. 
After freeing the several organs, a complete hysterectomy was done with 
wide removal of both adnexal masses and a geod euff of vagina. The 
patient had an uneventful convalescence from the operation. 

Pathologic Report—tThe uterus, measuring 7 by 9 by 4 em., con- 
tained a few small subserous fibromyomas. The endometrial cavity 
measured 5 by 9 em. The lining was shaggy and hemorrhagic. On the 
posterior wall there was an area 6 em. by 3.5 em. which was raised above 
the surface, was covered with fungating seminecrotic material and was 
firmer in consistence than the surrounding endometrium. Below the 
internal os the cervical canal was 5 em. in length and was widely dilated, 
measuring at its middle 2 em. in diameter. Almost 1 em. below the 
internal os was a thinned-out area in the left cervival wall which led 
downward to an irregular perforation 3 mm. in diameter, which opened 
on the vaginal aspect. The external os was so narrow and stenosed that 
the finest probe could be pushed through it from above only with con- 
siderable pressure. 

Right tube was 6 em. long by 0.7 em. in diameter. Fimbria were 
present and lumen patent. Serosa was smooth and glistening. Moder- 
ate amount subserosal injection was seen. 

Right ovary had been converted into a large dark red hemorrhagic 
cystic mass; inner wall was stained deep red from old hemorrhage, and 
cyst measured 4 em. in diameter. Entire ovary measured 6.5 by 4.5 by 
3.5 em. On section, ovarian tissue appeared edematous and somewhat 
gelatinous; there were cystic areas which exuded, on incision, a dirty 
yellow mucoid substance. No normal ovarian tissue was seen. 

Left tube was 8 em. long by 0.6 em. in diameter; fimbria were present. 
Serosa was somewhat shaggy due to few adhesions; in places it was 
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smooth and glistening. Moderate subserosal injection was noted and a 
small area of subserosal hemorrhage. Accompanying the tube was an 
irregular pink hemorrhagic, rather firm mass, 5.5 by 3.5 by 2 em. Sur- 
face appeared furrowed and scarred; on section it was yellowish gray 
in color. There was a small hemorrhagie cyst at one pole 1 em. in di- 
ameter. Another area of the mass was quite edematous. 

Fig. 1 shows, under low power, the tissue of the above mentioned 
raised area on the inner surface of the posterior wall of the uterus. It 
has all the characters of a typical adenocarcinoma of the endometrium. 
‘igs. 2 and 3 are low and high power views of an area in the posterior 
uterine wall beneath but completely separated from the surface tumor. 


Fig. 1.—Section from posterior wall of uterine wall. x80. 


"Tq 


Fig. 2.—Section from posterior wall of uterus deep to the surface lesion (low power). 
x 80. 


These sections would, if taken by themselves, be classed as sarcoma. 
Fig. 4 is a section of the ovarian mass on the right side. It shows adeno- 
carcinoma of the same type as the original tumor in the endometrium. 
Mig. 5 is a section from the left adnexal mass. The appearances here are 
strongly suggestive of sarcoma. 

Such was the picture of the original tissue removed at the time of 
operation. The operation was followed by a course of deep x-ray ther- 


AZ 
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apy administered through four portals to a total of 1,800 r._ This course 
was completed on August 4. Examination at that time showed the ab- 
dominal and vaginal wounds completely and firmly healed. At the 
vaginal roof toward the left side a rounded nodule, the size of a pea, 
was felt. It gave the impression of being cystic, and it was thought it 
might be a small hematoma or inclusion cyst. However, a month later 


Fig. 3.—High power view of Fig. 2. «150. 


Fig- 5.—High power of tumor in left ovarian mass. 160. 


Fig. 4.—Section from right ovarian tumor. X80. 
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examination revealed a soft, polypoid mass the size of a cherry, pro- 
jecting from this area and attached by a narrow pedicle. It has the 
clinical appearances of a sarcoma rather than a carcinoma. A small 
biopsy was taken which proved it to be malignant, so on September 10 the 
whole mass was removed by cautery, and radium applied at the site of 
removal. The dose administered was 1,500 mg. hr. This resulted in 
almost complete agglutination of the walls at the roof of the vagina, and 
there was no more vaginal discharge. 


‘on 


Fig. 7.—Bladder tumor. X100. 


Sections from this vaginal metastasis or invasion are shown in Fig. 6. 
They have the characters of a sarcoma rather than a carcinoma. 

Between October and January she had recurring attacks of backache 
and some urinary frequency. X-rays of the bones showed no evidence 
of metatasis. She put on considerable weight. On January 10 she had 
severe bladder discomfort and noticed blood in the urine. Vaginal ex- 
amination was now impossible, owing to the agglutination of the wall, 
but rectoabdominal examination revealed distinct thickening in the 
region of the vaginal roof. The hematuria continued. On January 20 
Dr. George Cahill did a cystoscopy and found ‘‘a round mass arising 
from the floor of the bladder in the posterior and midtrigonal region, 
more on the left side. The rounded surface is irregular and here and 


: 
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Fig. 6.—Vaginal recurrence, high power. X150. 
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there the surface is broken with blood attached.’’ The appearances 
were not those of an ordinary carcinoma of the bladder. A small bi- 
opsy was taken. An intravenous pyelogram showed no obstruction to 
the ureters at this time but the position of the tumor was such that ob- 
struction was certain to occur sooner or later. The patient ultimately 
died in August, 1941, sixteen months from the time of the original op- 
eration. 

A section from the biopsy material from the bladder tumor is shown 
in Fig. 7. 

Dr. M. M. Melicow, of the Department of Urology, in his report states: 
‘‘The malignaney does not resemble the usual bladder tumor. It is im- 
possible to state from the slide whether it is a sarcoma or a carecinoma.”’ 

This case has aroused a great deal of interest in our Department and 
it is presented for consideration and discussion. Dr. A. Purdy Stout, of 
the Department of Surgical Pathology, has gone over all the sections 
very thoroughly. His opinion carries great weight so I quote him: 

‘‘The uterus is the site of a relatively well differentiated adenocar- 
cinoma of the endometrium. It does not appear to penetrate deeply 
and in general it tends to form glandular structures lined by cylindrical 
cells. There are also two leiomyomas and the cervix is the site of a 
moderate degree of chronic endocervicitis. In one section of the uterine 
wall beneath the carcinoma there is a focus deep in the musculature, 
composed of relatively undifferentiated cells which have insinuated 
themselves between some of the muscle fibers. This does not appear at 
all like the primary growth, but it probably represents a metastasis or 
an extension from it. 

‘*Sections from the right adnexa show that the right ovary is filled 
with carcinoma resembling that in the uterus. The broad ligament is 
invaded by tumor but the right tube is negative. 

‘*Sections from the left adnexa show that there is tumor in both the 
left tube and ovary and that the broad hgament is very extensively in- 
vaded with many areas of necrosis. The tumor in this situation has 
changed its morphological appearance to a remarkable degree. In the 
tube and ovary, instead of it being a simple adenocarcinoma, the growth 
now consists of atypical glands and a sarcoma-like stroma which forms 
interlaced strands of very anaplastic spindle-shaped cells with vast 
numbers of mitoses. In the broad ligament this apparent careino- 
sarecomatous effect is reproduced, and in one zone an entirely different 
type of undifferentiated carcinoma appears, made up of small, rounded, 
deeply hyperchromatic cells showing mitoses in almost incredible num- 
bers, averaging ten to fifteen per high power field. 

‘‘T believe that this should be considered as altogether a carcinoma of 
the uterus with an extraordinarily marked degree of anaplasia. Whether 
the apparent sarcomatous areas represent anaplastic carcinoma ¢ells or 
a bizarre, non-tumorous proliferation of stroma cells, I am unable to 
state. 

‘‘T believe that this must be regarded as an extremely malignant type 
of growth and that the prognosis is very grave.”’ 


Discussion 
DR. ANDREW A. MARCHETTI.—The sections which were shown were not alto- 


gether convincing to me as representing real adenocarcinoma of the endometrium. 


The sarcomatous changes impressed me much more, and, judging from the history 
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of the patient as well, it appears to me that this may have been an endometrial 
sarcoma of the uterus with metastasis. You may see, of course, in these sarcomatous 
areas of endometrial stroma a sort of hyperplasia of the glands without that being 
an adenocarcinoma. 

What else impressed me was the metastasis. Usually in a mixed tumor, such as 
the present one, we find that the carcinoma is the one which metastasizes to the 
far distant organs, For this reason I suggest that this is primarily an endometrial 
sarcoma of the uterus with metastasis to the ovary and, ultimately, to the vagina. 


DR. BENJAMIN P. WATSON.—There is no question about the adenocarcinoma 
in the uterus and there is no question about the adenocarcinoma in the right ovary. 
I believe Dr. Marchetti will grant that these were adenocarcinoma. I differ also 
from Dr. Stout’s opinion that the original lesions were adenocarcinoma and that 
the extension and the metastases have simply taken on this extremely bizarre ap- 
pearance suggesting sarcoma, for, clinically, the recurrence in the vagina was not 
carcinoma, it was sarcoma. It was a soft, polypoid growth which is typical of sar- 
coma, not the firm, ulcerated lesion of carcinoma. Dr. George Cahill, urologist, in 
doing the cystoscopy, and noting the bulging tumor in the bladder with the rounded 
contour, said, ‘‘This is not carcinoma, it is sarcoma.’’ 


RECONSTRUCTION OF THE OVIDUCTS IN THE HUMAN* 
Results Obtained With the Use of a New Technique 
J. RANDOLPH GEPFERT, M.D., New York, N. Y. 


N AUGUST, 1939, a report was made in this JoURNAL' on the experi- 

mental reconstruction of occluded oviduets in the Macacus rhesus 
monkey. The technique described then was one devised by the author 
and was based upon the use of a new surgical agent, bovine allantoic 
membrane. The results obtained and reported were sufficiently en- 
couraging to warrant the use of the described technique in the human 
being. The purpose of this paper is to report the results obtained in a 
short series of such reconstructive operations. 


Technique 


This has been changed little since the original report on the experi- 
mental work. All cases reported are those of reconstruction of the 
fimbriated end of the tube. Due to a lack of suitable cases, the technique 
originally advocated for reconstruction of tubes with midpoint obstruc- 
tions has not been carried out. 

Only two special instruments are necessary in order to carry out the 
procedure to be described. One is a large caliber three-inch spinal needle 
with trocar, the end of which has been ground to a round, dull point. 
Second, a long, fine, flexible straight needle five inches in length, which 
any jeweler can make from piano wire or other high quality steel. 

The technique consists of six basie steps: (1) The tube is freed of 
adhesions along its entire length so that no external adhesions produce 
kinks or constriction of the tube. (2) The fimbriated end of the tube is 
carefully examined in an effort to find a small white point, which usually 


*Read at a meeting of the New York Obstetrical Society, December 9, 1942. 
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denotes the point of closure of the ostium. It has been found advan- 
tageous to start blunt dissection at this point, in an effort to open up the 
obstructed ostium of the tube. If it is possible to re-establish patency 
by blunt dissection, it will be found, in a great many eases, that the 
fimbriae may be massaged out, so that it is not necessary to sacrifice 
any of these important tubal structures by amputation. The most con- 
venient instrument to use for this blunt dissection is a straight or curved 
fine-pointed ‘‘mosquito’’ forceps. Any local masses or sear tissue which 
decrease the circumference of the tube at this point are dissected free. 
If it is possible to avoid suturing and tying bleeders, tissue destruction 
will be held to a minimum. (38) With the fimbriated end of the tube 
thus opened, retrograde insufflation is carried out. This is done by 
injecting air into the fimbriated end of the tube by the use of a ball- 
tipped asepto type syringe. If difficulty is experienced in this procedure, 


D. 


Fig. 1.—Type of trocars and needles used in the operation. 


or if it is felt in any individual case that it entails too much trauma of 
the tubal tissue, then insufflation may be done by introducing the point 
of an ordinary intramuscular-type needle through the wall of the uterus 
into the uterine cavity. Pressure is applied to the cervix from above 
while the operator injects air into the uterine cavity, watching it progress 
along the length of the tube. Now that tubal pateney has been estab- 
lished, the fourth step is in order. The cannula is cautiously manipu- 
lated down the lumen of the tube for a distance of 3 or 4 em. The 
inner trocar is removed, while the cannula is held in this position. The 
long, flexible straight needle with attached 0000 chromic catgut is passed 
through this cannula until the end of the needle perforates the tubal 
wall. Its end is grasped and held tightly while the eannula is with- 
drawn from the tube. The needle is gently pulled through the point 
of perforation. <A long piece of catgut now enters the fimbriated end 
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of the tube and lays in the lumen until it perforates the tubal wall some 
3 or 4 em. toward the uterus. (5) A sheet of allantoic membrane four 
by six inches is gathered in the center in the same way one would pick 
up the center of a handkerchief, and the distal end of the suture is tied 
about this central point. The fimbriated end of the tube is held between 
the finger tips while traction is exerted upon the proximal end of the 
suture, resulting in the passage of a considerable portion of the allantoic 
membrane into the lumen of the tube. The suture is then fastened to the 
adjacent mesosalpinx, in order to prevent extrusion of the membrane due 
to tubal peristalsis. (6) The allantoic membrane which protrudes from 


> 


Fig. 2.—Schematiec outline of technique employed. 


the ostium is then spread outward and downward over the serosa of the 
tube in much the same manner as one would close an umbrella upon the 
handle. The membrane will completely cover the raw orifice of the 
tube and, at the same time, protect the distal portion of the tube against 
the formation of adhesions to surrounding structures. The various 
corners of the free edge of this membrane are then attached to the 
serosa and the mesosalpinx with fine interrupted catgut sutures. This 
completes the operation. While minor variations are occasionally neces- 
sary, the six steps described amply cover the basie technique. 


Results 


Twenty-eight cases on which this procedure has been carried out will 
be considered. This is the total number of operations done up to six 
months ago. Twenty-four of these cases have been followed for a 
minimum of six months; 4 have entirely disappeared from observation 
with results unknown. Of the 24, 21 were patent three months after 
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TABLE I. RESULTS OBTAINED 


Operations 28 
Followed 6 or more months 24 
Number patent 18, or 75% 
Possible pregnancies 17 
Patients pregnant 2, or 8.7% 
Number of pregnancies 3, or 183% 


operation, but 3 were subsequently found to have occluded tubes. Loca- 
tion of occlusion in one is unknown. In the other two the point of oeclu- 
sion recurred in the fimbriated end as confirmed by lipiodol in one and 
subsequent operation in the other. This last patient was reoperated and 
the same plastic procedure again carried out. Insufflation shows patency 
at 130 mm. pressure. It is interesting that the fimbria were found in- 
verted for the second time in this patient, so that the technique was 
definitely faulty in this case. Of 24 patients followed for six months 
or more, then, 18 have patent tubes. In no case has it been necessary 
to use pressure in excess of 1385 mm. of mereury to establish this post- 
operative patency. The average pressure required was 90 mm. of 
mereury. Of these 18 patients, 17 have had ample opportunity to become 
pregnant and no defect has been established which would be sufficient to 
prevent this outcome. Husbands have been carefully checked in each 
case previous to operative intervention. In spite of these precautions, 
only two patients have become pregnant, fer a total of three pregnancies, 
one resulting in a normal term infant; the other aborted at less than 
three months and is now again in her third month of pregnancy, as con- 
firmed by clinical examination and Aschheim-Zondek test. There have 
been no ectopic pregnancies. Occasional delayed menses have been 
common to many of the patients, but must be ascribed to the tre- 
mendously important psychologic effect of anticipation of pregnancy 
rather than to conception and abortion. 


Conclusions 

Three pregnancies in two patients have occurred as the result of 23 
operations, roughly, 8.7 per cent. This compares favorably with 6.6 per 
cent found by Greenhill? in a national survey of results of tubal plastic 
operations. This low percentage of results, however, detracts from the 
rather impressive record of patencies obtained. The reason for such a 
low percentage of successes has not been determined but probably lies 
in the number of hydrosalpinx cases operated upon. It seems logical to 
assume that the amount of disturbance of the tubal muscularis, plus the 
typical flattening of the mucosal cells, with disappearance of the cilia 
are all processes which cannot be reversed by surgery. It is noteworthy 
that the only patients to become pregnant exhibited more resistance to 
the passage of air through the tube than did many others who have not 
become pregnant. The low pressure required to pass gas through these 
tubes may well be an indication of the paralysis and damage which has 
taken place previous to operation. It is a source of regret to the reader 
that advantage has not been taken of the kymographic readings which 
could have been obtained before and after reconstruction. It may well 
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be that by determining whether the patient has a fairly normal tubal 
contractility curve, a preoperative prognosis can be arrived at with some 
degree of assurance. It is to be hoped that this aspect of the problem 
will be thoroughly investigated in the future. 


The bovine allantoic membrane used in this work was furnished by Lewis Manu- 
facturing Company, and is marketed as ‘‘Curity’’ Insultoic Membrane. 
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Discussion 


DR. FREDERICK C. HOLDEN.—Those of us who were fortunate enough to hear 
Dr. Gepfert give his original presentation here several years ago realize that he 
did a lot of animal experimentation before operating upon the human subject. Dur- 
ing the course of that work, the doctor was able to develop a refinement of technique 
that made it possible for him to do this operation as well as he does it at this time. 
It is to be expected that following any salpingoplasty, the number of patients who 
become pregnant is much smaller than the number of cases where tubal patency 
is achieved. Very likely this is due to the fact that in many cases the cilia are 
destroyed and propulsion of the egg is impossible. I have done the Sovak operation 
for tubal occlusion several times with only one successful pregnancy and that was 
in a case of tubal occlusion at the fimbriated end following an acute appendicitis 
with a postoperative pelvic abscess. In this case the tubal mucosa was apparently 
left intact. 

IT have used the Gepfert technique and in both instances I failed to obtain 
patent tubes. 


DR. GEPFERT (closing).—I am, of course, disappointed that a higher per- 
centage of pregnancies did not result from the described procedure. Those of us 
who have worked with this particular surgical agent, if I may call it that, have 
felt that it holds great promise. It has been used extensively in neurologic work 
and has gained considerable favor as a means of covering the brain to prevent 
formation of adhesions following brain surgery. It has likewise elicited a favorable 
reaction as a result of its use in reconstruction of nerves, tendons, and joints. 

We feel that any substance, which is as innocuous as this seems to be, is an 
ideal agent to place in the Fallopian tube to maintain patency until the processes 
of healing have been completed. It is the very basis upon which this whole tubal 
reconstructive operation is built. In my opinion it has a bright future in this 
type of surgery. I firmly believe that as we become more discerning in our selec- 
tion of patients to be operated upon, and as our surgical technique in this par- 
ticular type of surgery improves, that the favorable results obtained will make a 
more pleasing picture. 


| 

| 
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A NEW TREATMENT FOR INTRACTABLE PRURITUS VULVAE 


Water J. Rercu, M.D., F.A.C.S., HELEN Button, M.D., AND 
MitrcHELL J. Necutow, M.D., Cuicaco, Iu. 


(From the Department of Gynecology, Cook County Post Graduate School and 
Fantus Clinics of Cook County Hospital) 


“THIS is a preliminary report concerning 15 eases of intractable 
pruritus vulvae. 

At the Cook County Hospital gynecologic out-patient clinie where 
thousands of cases are seen annually, intractable pruritus vulvae has 
been a distressing and annoying disorder, both to the patient and to the 
doctor. We see all types of pruritus vulvae, those due to chronic irritat- 
ing discharges, genital atrophy, ete.; but the intractable type offered a 
real challenge to the clinician as to therapy and its effects. Prior to 
this new treatment, we have employed the usual medication, dyes, oint- 
ments, radiation, ete., but without any real benefit to the patient. 

This series of 15 cases was begun in June, 1942. We present the 
ease histories of some of these. 

The solution used for injection consists basically of an anesthetic (pro- 
eaine 2 per cent), benzyl aleohol (5 per cent) and a vehicle which may 
be olive oil, peanut or almond oil. It may be warmed to make the injec- 
tions easier and thereby use a thinner needle. 

The technique of injection is as follows: 

The pubie and vulvar hair is not shaved. The vulva is cleansed with 
green soap and flushed with water. Alcohol is not used heeause it will 
eause too much burning. We have had no infections with this technique. 
The injection is made in four directions, along the length of the labia 
majora and minora on both sides, across and above the area of the 
clitoris, and across the lower portions of the vulva above the anal region. 
One-fourth inch away from the usual inflamed border laterally, the 
needle (21 gauge, 2 inch-or spinal) is introduced at the upper pole of 
the labia and is carried down to the lower pole before injection of the 
oil is actually begun. When the point of the needle is felt at the lower 
angle, then the oil is injected and the needle gradually withdrawn up- 
ward until the upper pole of the labia is reached. The injection is 
made fairly deep into the fatty parts of the labia. Five eubie centi- 
meters are used for each labium laterally : 2.5 ¢.c. for the upper and lower 
injections. Occasionally one may puncture a vein and develop a hema- 
toma; although it is not a serious complication. 

It will be noted that in from three to seven days the subjective synip- 
toms are markedly diminished, or have completely abated, and the ja- 
tient is relieved. 

The vulva, especially the labia majora, will present slight tumefaction, 
of a fibrous consistency and only slightly tender. The swelling usually 
recedes within a week and there remains a smaller fibrotie cordlike strue- 
ture for from two to four weeks. We have seen no sloughing in any of 
our eases, probably due to the fact that the subeutaneous tissue alone is 
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injected and not the skin. Occasionally a severe case may require a 
second injection. Only one-half of the original amount is used and this 
should be carried out not sooner than two to three weeks after the first. 

There was one ease of allergic (oil?) cutaneous reaction which ex- 
tended to the lower abdomen. It disappeared within a week. We also 
recommend warm baths and washing the vulvar parts with soap and 
water after the injections are given. This will aid in eliminating the 
secondary infection which is so often present prior to the treatment and 
is due to seratehing. 


Fig. 1. 


Case Reports 


Case 1.—(C4214803.) Mrs. O. P., aged 38 years, who had had 
pruritus vulvae since 1926. She visited various dermatologic and gyne- 
ecologic clinics, but without results. She was given one injection on Aug. 
14, 1942, and was seen last on Nov. 25, 1942. No complaints: ‘‘This is 
the first time in all these years that I have no itching.”’ 


CasE 2.—(C40-24435.) Mrs. A. G., aged 53 years, gravida iv, para iv, 
menopause at 46 years, had had burning and itching of the vulva for 
two years. This patient also had the usual medicaments prescribed and 
applied, but no effect. One oil injection on June 17, 1942, and was last 
seen Nov. 25, 1942. No complaints: ‘‘I feel wonderful,’’ is the patient’s 
comment. 
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CasE 3.—(C40-20742.) Mrs. L. D., aged 64 years, gravida vi, para vi, 
had had itehing about the vulva for two years. Menopause in 1911. 
This patient had a very severe vulvar dermatitis, fissures, and lichenifica- 
tion. She received her first oil injection on June 3, 1942, which relieved 
her symptoms a great deal; however, it was deemed advisable to give 
her a second injection. This was done two weeks later. She made ex- 
cellent progress and when last seen on Nov. 25, 1942, she had no com- 
plaints referable to the vulva. 


Case 4.—(C417878.) Mrs. C. S., aged 45 years, gravida 0, para 0, was 
referred from the Skin Clinie because she did not respond to the treat- 
ments. She too had an extensive involvement of the labia. She re- 
quired 2 injections: first given on Sept. 22, 1942; she improved. Second 
given Oct. 14, 1942; she developed allergic reaction which disappeared 
in several days. 

Last seeh on Nov. 25, 1942. No complaints. 

Case 5.—(C4014-446.) Mrs. C. W., aged 42 years, had had marked 
pruritus vulvae for five years. She was given an oil injection on Oct. 
7, 1942. She was last seen on Nov. 25, 1942, and was asymptomatie. 

The other ten eases are of similar nature; all were greatly improved 
or completely cured. 


Comments 


The above described procedure is simple, practical, and is done in the 
office or clinic. It requires no intricate apparatus, medicines, or assist- 
ance. The patient is not ineapacitated. It earries no risks or any com- 
plications, and the results are most gratifying. 


UTERUS DIDELPHYS WITH ENDOMETRIOSIS* 


Rosert E. McDonavp, M.D., WIs. 
(From the Gynecological Service of Columbia Hospital) 


HE incidence of congenital malformations of the female genital tract 

is undoubtedly much more common than is generally appreciated. 
Many of the abnormalities resulting from defective development of the 
reproductive organs are discovered only during the course of explora- 
tory laparotomies in undiagnosed ailments or during the course of ab- 
dominal sections performed for conditions other than complaints arising 
from malfunction of the genital apparatus. 

A. M., aged 16 years, unmarried, first presented herself on Aug. 18, 
1941, with the sole complaint of severe dysmenorrhea ever since the onset 
of her menses two years ago. Except for commoner childhood diseases, 
her past history was unimportant and the family history irrelevant. 
Menses began at fourteen and had been irregular since the onset, oe- 
curring at thirty-three- to forty-two-day intervals and lasting seven to 
eight days with a six months’ period of amenorrhea last year. Pain 
had been present throughout each period, from the establishment of 
catamenia, but had grown steadily more severe until all medications and 


*Presented at a meeting of the Wisconsin Society of Obstetrics and Gynecology, 
Milwaukee, Wis., October 30, 1942, 
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therapy, short of opiates, had failed to bring relief. During the past 
year she had lost four or five days from school during each period and 
was confined to bed most of that time. This monthly incapacity had 
caused misery and fear which had interfered noticeably with the girl’s 
morale, and had resulted in capricious eating habits. 

Physical Examination.—Patient was a tall (66 inches), rather thin 
young girl weighing 115 pounds. Voice was feminine in type. Eyes, 
ears, nose, and throat were normal. Breath was fetid. Hair distribu- 
tion was normal. The breasts were moderately well developed. . Heart 
and lungs were normal. The abdomen was flat and there was no rigidity ; 
no spasm or masses were elicited. There was, however, slight tenderness 
on deep palpation in the right lower quadrant. 

The external genitals were normally developed and the hymen intact 
with a small irregular aperture. Rectal examination suggested the 
presence of a small globular mass in the right adnexal area and a less 
well-defined ovoid mass to the left. The uterus could not be ascertained 
in the midline but the structure lying well to the left of the midline, and 
having more the consistency of the uterus, suggested the possibility of 
some unusual pelvic pathology and examination under anesthesia was 
advised. 

On Sept. 18, 1941, the patient was examined under ethylene anesthesia 
after first incising the hymen. The cervix was visualized, in a normal 
vagina, lying to the left of the midline and pointing toward the right 
side. Palpation revealed a firm, elongated structure extending upward 
from the eervix and toward the left pelvie wall and a similar, though 
rounder, structure on the right which did not move with the cervix. 

At this point a small cannula was introduced into the cervix for the 
purpose of introducing lipiodal. The cannula veered off abruptly to the 
left when inserted. Five eubie centimeters of lipiodal were injected and 
x-ray plates taken. These disclosed an irregular spread of the opaque 
substance lying wholly in the left side of the pelvis and bore no re- 
semblance to the usual outline of a normal uterine cavity. The proce- 
dure was considered unsatisfactory but aroused suspicion of some uterine 
abnormality. 

The parents of the girl agreed to permit repetition of this procedure at 
some future date. This was done on June 22, 1942, and a more satisfac- 
tory filling with lipiodal was obtained. Once again the shadow was seen 
only in the left side of the pelvie cavity, but it was more elongated and 
was interpreted as representing the uterine cavity with a single patent 
tube. Exploratory laparotomy was advised. 

Laboratory Data.—Urine was negative except for a few epithelial 
cells. Blood count showed 4,630,000 erythrocytes, 9,400 leucoeytes, and 
78 per cent hemoglobin. Wassermann was negative. 

Operation—On July 22, 1942, the abdomen was opened through a 
midline suprapubic incision and two uteri of equal size were found. 
The left uterus, attached to the single cervix seen in the vagina, bore a 
normal tube with a normal ovary in the usual position. The right uterus, 
attached to its mate only by a thickened fibrous band in the region of 
the internal os, bore a relatively normal tube which was spread out and 
densely adherent to a thin-walled cyst of the right ovary. No cervix 
could be found but the uterine structure tapered off into a blind end in 
the fibrous connecting band. The uterine bodies were freely movable 
and could be elevated separately or spread widely apart to expose the 
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cul-de-sac. Each uterine body had one sacrouterine ligament attached 
and between these ligaments were four bluish red nodular masses at- 
tached to the peritoneum. These peritoneal masses were ligated and 
excised. The right uterus, tube and ovarian cyst were removed. The 
left uterine structure, with its appendages, was brought to the midline 
and suspended by utilizing the right broad and round ligaments. 
Pathologist’s Report——The specimens consisted of a uterus, tube, 
ovary, and appendix. The uterus weighed 44.2 Gm. and measured 
5.5 by 4.5 by 3.5 em. It appeared to have a cervix but no outlet could 
be found. The uterine cavity was of normal size but had no outlet 
through the rudimentary cervical structure. The ovary measured 7 by 


Fig. 1.—An injection of 5 c.c. of opaque medium into the uterine cavity shows an 
abnormal appearance suggesting one side of a uterus didelphys. Left tube patent. 
removed before the photograph was taken. ‘ 


15 em. and was made up of a collapsed ¢ystie cavity which had been 
previously opened (or ruptured) at the hilum. Lining of cavity was 
smooth and congested with old blood. Also presented were four small 
eystic structures containing old blood. 

Histologic Examination.—There were normal uterine structures; 
endometrium thick with irregular glands, filled with secretion. Sections 
of ovary revealed several follicular cysts and one large corpus luteum 
eyst. The small pieces of tissue from the pelvis revealed numerous 
endometrial glands filled with blood and surrounded by some stroma. 
The appendix showed very little fat replacement in the submucosa but 
considerable fibrous tissue. One small area of thickened serosa contained 
two eysts which were lined with fairly tall cells suggesting endometrium, 
but one could not definitely state that they were endometrium. 

Diagnoses.—(1) Uterus, well developed except for rudimentary cervix. 
(2) Follicular and corpus luteum eysts of ovary. (3) Peri-oophoritis. 
(4) Endometriosis, pelvic peritoneum. (5) Peri-appendicitis. (6) 
Endometriosis, appendix. 

This young girl made an uneventful, afebrile convalescence and left 
the hospital on her twelfth postoperative day. An examination made 


\ 
4 : 
i 


MC DONALD: UTERUS DIDELPHYS WITH ENDOMETRIOSIS 1041 


at the office, two weeks after her release from the hospital, showed the 
uterus to be in good central position in the pelvis and reasonably mobile. 
She was permitted to return to school five weeks after operation. Three 
menstrual periods have occurred in twelve weeks that have elapsed since 
operation, the first of which began on the ninth postoperative day. 
There was mild cramping with this period which was relieved by two 
administrations of one-half gr. of codeine phosphate. The last two 
periods have been without discomfort and have proceeded without eur- 
tailment of school or other activities. 


Fig. 2.—Schematic and actual reproduction of pathology as sketched at operating table. 


Summary 


1. The diagnosis of some abnormality of the internal generative organs 
was aided by uterosalpingography. 

2. Exploratory laparotomy revealed the presence of a double uterus 
(uterus didelphys), ovarian cyst, and endometriosis of the pelvic peri- 
toneum. 

3. Extirpation of the rudimentary uterus, ovarian cyst, appendix, and 
peritoneal endometrial implants was performed. 

4. The transtubal implantation theory of endometriosis (Sampson) 
might seem tenable in this case. 

5. There has been no dysmenorrhea in the three menstrual periods 
which have occurred since operation. 
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BILATERAL ADENOCARCINOMA OF FALLOPIAN TUBES 


D. F. Muuuins, M.D., R. M.D., ATLANTA, GA. 


(From Deportment of Pathology, Emory University School of Medicine) 


HE patient was a 46-year-old, colored female admitted to the gyne- 

ecologic ward of Grady Hospital on July 24, 1942. She delivered 
twins in 1917, and was operated upon thirty years ago for ‘‘female 
trouble.’’ Her chief complaint was ‘‘frequent menstrual discharge and 
a tumor in the abdomen.’’ She menstruated regularly until seven 
months ago when metrorrhagia began. The discharge was thin, pro- 
fuse, and rust colored. She was first seen in May, 1942, and was told 
that she had a tumor of the uterus and was advised to return for ad- 
mission to the hospital. 

The patient was a well-developed obese woman. The blood pressure 
was slightly elevated and a firm nodular mass filled the lower abdomen. 
Laboratory and roentgen ray studies were essentially negative. Ab- 
dominal hysterectomy done. 

Pathologic Examination—The uterus was large and asymmetrical. 
The cavity was distorted by two large intramural fibromyomas. The 
endometrial lining showed some thinning due to the fibromyomas and 
was proliferative in type, and showed no neoplastic change. 

Fallopian Tubes.—Both tubes were covered by several fibrohemor- 
rhagic adhesions. The outer two-thirds of each tube was dilated and had 
a retort shape. They were fairly tortuous and heavy. In the distal 
one-third of the left tube was found a large cystic cavity measuring ap- 
proximately 4.5 by 5 em. in diameter which had produced some thinning 
of the wall. The eavity contained soft red partially clotted blood and 
a few small grayish soft necrotic masses of tissue. The lining of the 
cavity was irregular. The right Fallopian tube was approximately the 
same size and measured 8 em. in length. The ampullar end was adherent 
to the ovary. On section this tube contained the same type material 
found in the left tube. The wall of this tube was markedly thinned. 
The middle one-third was almost solid and was filled with grayish, soft, 
neoplastic tissue. The medial one-third measured 0.8 em. in diameter, 
appeared to be occluded and was sharply demarcated from the middle 
one-third. On microscopic examination both tubes were essentially the 
same except the wall of the left tube was invaded from the inside by 
islets of neoplastic cells. Some of these islets contained acini and some 
were composed of sheets of neoplastic cells. Section of the soft gray- 
ish contents of the lumen revealed a papillary arrangement of neoplastic 
tissue with loose fibrous stroma. The acini were lined by low columnar 
epithelium with darkly staining nuclei. There were several mitotic 
figures and the cells varied in size. In the right Fallopian tube there 
was thinning of the fibromuscular wall without neoplastic infiltration. 
In one are: was seen what appeared to be a growth of papillary projec- 
tions from the mucosal lining. These papillary projections were cov- 
ered with low columnar epithelium which contained many mitotic fig- 

1042 


MULLINS AND MOSTELLER: ADENOCARCINOMA OF TUBES 1043 


ures. The stroma resembled that of the mucosal folds of the normal 
tube, but was decreased in amount. These papillary projections were 
growing centripetally from the mucosal lining and were closely crowded 
together in the lumen. The lining epithelium was 2 to 4 cell layers in 


Fig. 1.—Cross-section of Fallopian tube showing: a, thinned serosal covering and 
part of muscular coat; b, replacement of submucosa and muscular wall by_papillary- 
shaped adenocarcinoma; ¢c, papillary projections of neoplasm filling the lumen and 


replacing the mucosa. Approximately x<160. 
| 
+ 


| 
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Fig. 2.—Neoplastic papillary growth with enlarged cells containing hyperchromatic 
nuclei, mitoses and pseudoacinous formation, Approximately x 400. 


thickness. In areas where the papillary projections were cut at right 
angles an acinar appearance was simulated. This process represented 
about a Grade II papillary adenocarcinoma. 

The ovaries contained ample follicular cysts and showed no evidence 
of malignant change. 
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Discussion 


The purpose of this report is to report another case of primary adeno- 
carcinoma of the Fallopian tube and to direct attention to the increasing 
number of eases reported in the recent literature. Robinson’ states 
that the first case of primary cancer of the Fallopian tube was reported 
by Renaud in 1847, and Rokitansky gave the first pathologic descrip- 
tion in 1861. The majority of authors give priority to Orthmann who 
described the condition clinically in 1886. 


Incidence 


Martzloff,? in 1940, stated that, according to various estimates in the 
literature, the incidence of primary tubal cancer ranges from 0.34 per 
cent to 1.35 per cent of operations on diseased tubes. He also cites 
392 cases up to 1938. Thirty-five additional cases are tabulated in the 
Cumulative Index in both foreign and domestie literature up to July, 
1942. This brings the approximate number of cases to 427. 
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VASA PREVIA 


H. Jr., A.B., M.D., St. Louts, Mo. 


(From the Department of Obstetrics and Gynecology of the St. Louis University 
School of Medicine) 


HE rather infrequent pathologie condition of velamentous insertion 

of the umbilical cord is defined as the separation of the vessels of 
the cord some distance from the placental margin, with the arteries 
and veins making their way to the placenta through a fold of amnion. 
When the velamentous vessels are inserted low down in the uterus, they 
may extend across the internal cervical os giving rise to the anomaly 
known as vasa previa, an apparently rare but, nevertheless, clinically 
important condition. The literature on the subject of velamentous in- 
sertion of the cord reveals occasional case reports,’* while that on vasa 
previa is practically non-existent. A case of vasa previa is herewith 
presented because it embodies the unusual in pathology together with a 
medical paradox in that a mistaken diagnosis probably indirectly re- 
sulted in the delivery of a living child. 

Mrs. D. W., aged 23 vears, gravida ii, entered Firmin Desloge Hospi- 
tal on Sept. 12, 1942, complaining of vaginal bleeding of one hour’s 
duration. Her last period was on Jan. 31, 1942, with her expected date 
of confinement estimated to be Nov. 8, 1942. The bleeding, which was 
painless but quite profuse, lasted for about fifty minutes after entrance 
into the hospital. She was immediately put to bed and given morphine 
gr. 14 hypodermically. A probable diagnosis of placenta previa was 
made at this time. The bleeding stopped entirely and did not recur but 
the patient was kept in bed throughout the remainder of her prolonged 
hospital stay. On admission, the red blood cells were 3,600,000 and the 
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hemoglobin, 9.8 Gm. The following day a 1,000 ¢.c. bank blood trans- 
fusion was administered. During the ante-partum hospitalization, from 
September 23 through October 27, the patient received corpus luteum 
hormone, as recommended by Falls and others.® Three ampoules of 
lutein were given three times daily for twenty-one days after which the 
dosage was reduced to two ampules three times daily. Also, three sepa- 
rate cystograms were made. On September 14, air was injected into 
the bladder and an x-ray picture taken. This, however, provided no 
definite information. On September 17, sodium iodide was injected 
into the bladder and the resultant picture was suggestive of placenta 
previa marginalis. A third cystogram was made on October 27, using 
sodium iodide solution and again a quite definite diagnosis of a marignal 
type of placenta previa could be made from the x-ray film. Without 
further study cesarean section was decided upon and performed on Oct. 
28, 1942. The operation was a classical type of section, this particular 
case being unsuited to the low cervical procedure because no lower 
uterine segment had developed. The uterus was incised high in the 
body, the incision carrying down directly through placental tissue and, 
thus, immediately refuting the preoperative diagnosis. A living male 
infant was extracted without difficulty. The placenta was then manually 
separated from the uterine wall and a typical velamentous insertion of 
the cord was noted. Large vessels in the amnion were located deep in 
the lower uterine segment and these covered the entire internal os. The 
placenta was removed in toto, the remainder of the operative procedure 
being brought to its conelusion in the routine manner. 

This case presented many of the signs and symptoms of a rather 
typical placenta previa. Such a diagnosis was tentatively made be- 
cause of the painless bleeding occurring in the last trimester of preg- 
naney. Cystograms tended to corroborate the diagnosis. Vaginal ex- 
amination was not done simply beeause we believed our findings to be 
fairly conclusive. The case was treated as a placenta previa and mas- 
sive doses of lutein, bed rest, sedation, and transfusion were prescribed. 
At operation, of course, the presumptive diagnosis was swiftly ruled out 
by ineising placental tissue after entering the uterine cavity high in the 
fundal area. It is noteworthy that the failure to perform a vaginal 
examination prior to operation doubtless indirectly saved this infant’s 
life. Had such an examination been carried out, the palpating finger 
would not have contacted typical placental tissue. The diagnosis then 
would be refuted, cesarean section discarded, and the patient undoubt- 
edly would be allowed to progress to spontaneous labor. The result 
of such a course could readily have been disastrous not only to the in- 
fant but possibly even to the mother since the velamentous vessels con- 
ceivably could be torn at the time of rupture of the membranes with 
resultant severe hemorrhage, death to the fetus plus certain embarrass- 
ment to the mother. Such was the case in three instances of spon- 
taneous rupture of the vessels with the deaths of two babies as reported 
by Caffaratto.® Finally, the picture of placenta previa obtained by 
eystogram studies was probably produced by the presenting umbilical 
cord and placental vessels. 
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METROPOLITAN BUILDING 


INTESTINAL TISSUE IN THE UMBILICAL CORD 


C. J. Bartiett, M.D., anp I. J. MarsHax, M.D., New HAVEN, Conn. 
(From the Grace Hospital) 


S THE unbilical cord is formed by the fusion of the allantoic stalk 
with part of the vitello-intestinal duct and the remains of the yolk 
sae, it might seem probable that intestinal tissue would, not very infre- 
quently, be found in the umbilical cord (a misplaced Meckel’s diverticu- 
lum?). No mention of this condition, however, has been found in any 
of the considerable number of works on obstetrics and gynecology which 
have been consulted. While no careful search of the literature has been 
made, the finding of intestinal tissue here appears rare enough to war- 
rant a brief report of such a ease. 


_ _ Fig. 1.—Showing the piece of intestinal tissue in the umbilical cord. Wharton's 
jelly which filled the space between this and the convex portion of the cord was partly 
removed before the photograph was taken. 


A 19-year-old primipara gave birth to a full-term infant by spon- 
taneous delivery. It was noted at the time of delivery that near the 
midportion of the umbilical cord there was a mass the size of an orange, 
ovoid in shape. On cutting through the outer part of this, there was 
some jelly-like substance, and also an elongated brownish structure about 
6 cm, in length which was thought to be suggestive of a teratoma. 
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As received at the laboratory, the placenta showed no pathology. The 
umbilical cord was attached a short distance from the center. The cord 
measured 35 em. in a straight line from end to end, but was longer than 
this because of a large bowing at one part. The first 20 em. from the 
placenta was of medium size with the usual twists. Then came the bow- 
ing in the cord, about 8 em. on the straight edge and 13 em. around 
the convex portion. The cord was much thicker along this convex por- 
tion than it was at either end due to the thickness of Wharton’s jelly, 
which was so transparent that the umbilical vessels could be readily 
followed by transmitted light. They were larger here than elsewhere. 
The coneave portion of this bow was filled by Wharton’s jelly which 
had separated into two layers, forming the cystlike space from which the 
mucoid material came at the time of delivery. 


Fig. 2.—Section showing intestinal tissue in the umbilical cord. 


Lying in the Wharton’s jelly along the straight edge of the bow was a 
reddish brown structure, extending lengthwise of the cord (Fig. 1). 
This measured about 6 em. in length and nearly 2 em. in transverse 
diameter, tapering somewhat at the ends. It was a little irregular on 
the surface. On removing a small portion of this near the center it 
was found to have a lumen containing a brownish amorphous substance. 
Microscopie examination of this piece showed the structure of small in- 
testine including all of the layers of the intestinal wall (Fig. 2). A 
small portion taken from near each end showed a similar structure. On 
opening the specimen lengthwise the lumen was found to extend the en- 
tire length but was closed at each end. 

If this intestinal structure had been on the other side of the umbilicus, 
it presumably would have formed a Meckel’s diverticulum. 
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CORNUAL PREGNANCY 


H. Rapman, B.S., M.D., F.A.C.S., Bautimore, Mp. 
(From the Gynecological Department of the Sinai Hospital) 


T HAS been observed that of the various forms of ectopic pregnancy, 

the interstitial or cornual variety is the most infrequent. In a study 
of 1,547 cases of ectopic pregnancy, Wynne observed 18 eases or a per- 
centage of 1.16. Rosenthal found 3 per cent of 1,824 cases of ectopic 
pregnancy and Weinbrenner collected a total of only 35 in several 
thousand cases. Kelly, in Operative Gynecology, quotes Martin as 
having seen only one in 75 eases, and the author, in several thousand 
cases, has never seen an example of this particular type of ovarian preg- 
naney. 

Schuman’s complete study of the subject as written in his monograph 
Ectopic Pregnancy reveals three cases of his own. His observation from 
perusal of the literature is that most cases present themselves on the 
posterior surface of the uterus. However his three cases were on the 
anterior site. 

Following is a report of the history, physical, operative and pathologie 
findings of an unruptured interstitial pregnancy. 

This patient, S. G., aged 31 years, was seen on Dee. 6, 1942, with the 
complaint of vaginal bleeding and lower abdominal pain of fifteen days’ 
duration. 

The patient had been married for seven and one-half years, and despite 
the fact that she had attempted to become pregnant for six and one-half 
years, her efforts had proved to be fruitless. The family, past, and 
systemic histories were entirely irrelevant. Her menses began at the 
age of 13 years, occurred regularly every twenty-eight days, and lasted 
for three days, with only a moderate flow. There was severe back pain 
the first day of the period. The last regular period occurred on Oct. 23, 
1942. This lasted the usual three days. On November 21, the date of 
the next expected period, the patient began to bleed again. However, 
on this occasion the bleeding persisted. 

The physical examination revealed a well-developed white female, not 
in acute distress. The breasts were moderately enlarged but no colostrum 
could be expressed. Abdominal examination elicited no spasm, rigidity, 
or tenderness to palpation. The pelvic examination was not remarkable. 
There was a seant bloody discharge. The cervix was soft; the uterus was 
in anterior position, regular, and suggestive of slight symmetrical en- 
largement. The possibility of intrauterine pregnancy was considered 
and a Friedman test proved to be strongly positive. 

The patient was treated conservatively. She was confined to bed 
and observed for further pain and bleeding. Twenty-one days after the 
onset of the November period (December 12) the bleeding became more 
profuse and was associated with severe lower abdominal cramplike pains. 
Hospitalization was advised and she was admitted with a provisional 
diagnosis of incomplete abortion. Two days later, on December 14, 
curettage was performed and a small amount of tissue was removed from 
the uterine cavity. The pathologist reported: ‘‘fragments of degen- 
erated decidual tissue; no fetal villi.’’ 
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Postoperatively, there seemed to be no subsidence of symptoms. The 
lower abdominal pain and vaginal bleeding persisted. On several ocea- 
sions there were questionable spasm and rebound tenderness in the lower 
right quadrant. At one phase of her illness there was an elevation of 
temperature to 102° F. The white blood count was 12,000 polymorpho- 
nuclear leucocytes. Hemoglobin was 80 per cent and the red blood 
count was 4,500,000 cells. The temperature subsided in two days, but the 
pain and vaginal bleeding continued. Under sterile precautions, a pelvic 
examination failed to reveal any adnexal masses. 

Five days later there was an acute episode or severe lower abdominal 
pain. The patient also complained of faintness and pain in the shoulder. 
Spasm, tenderness, and rebound tenderness were present in the lower 
right quadrant, but the patient gave no evidence of being in shock. It 
was thought advisable, because of these symptoms and signs, to perform 
a laparotomy. 


Fig. 1. 


Under anesthesia, prior to operative procedure, another pelvic exam- 
ination was done. This time a small nodular mass was found extending 
from the right posterior fundal portion of the uterus. 

At operation, no blood was seen in the peritoneal cavity. The right 
tube was injected and edematous. The right ovary was normal, as 
were the left tube and ovary. The uterus was slightly larger than 
normal. On the posterior surface at the cornual angle, there was a 
mass the size and shape of a marble. The top of this mass seemed to 
form an apex, was blue in color, and apparently at the point of rupture. 
This portion of the uterus and the right tube were removed. 

The pathologic report revealed a cornual pregnancy and chronic 
salpingitis. 

Except for slight abdominal distention and elevation of temperature 
in the first week postoperatively, the recovery was uneventful. 
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A NEW ABDOMINAL BINDER FOR INTRA-PARTUM USE 
Preliminary Report 


Oscar H. Bioom, M.D., Brooxtyn, N. Y. 
(From the Beth-El Hospital) 


N 1924, ‘‘the almost forgotten abdominal binder’’ was revived and 

added to the obstetrician’s armamentarium. Prior to this time, the 
primary use of the obstetric binder was as an ante-partum support in ab- 
dominal wall weakness and was only secondarily employed in such cases 
during labor. Beck demonstrated the effectiveness of a binder spe- 
cifically designed for use in the intra-partum period only. However, 
all binders in use are modifications of a simple corset, designed to com- 
press the abdominal cavity and thus exert pressure, indirectly, on the 
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uterus and its contents. The greater pressure thus required produces 
a high degree of discomfort and occasionally difficulty in respiration. 
To overcome these objections and to increase the effectiveness of pres- 
sure directly on the uterus, the author has designed the binder described 
below, which is now in trial at the Beth-El Hospital. 

The binder consists of two distinct parts. The outer jacket (Fig. 
1, A) is made of strong canvas, measures 15 inches in width and has 
a variable and adjustable length of from 38 to 48 inches. The adjust- 
ments (to meet individual differences) can be made by lacings on both 
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sides. A larger jacket, frequently necessary, from 48 to 58 inches in 
length, is also available. The entire front can be quickly closed by a 
full length zipper. The inner part is an inflatable, horseshoe-shaped, 
canvas covered rubber tube (Fig. 1, B) which is placed about the fundus 
and sides of the uterus (Fig. 2). The adjustable cross strap is to limit 
the lateral expansion of the tube, when inflated. 
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Fig. 3. 


In using the binder, the outer jacket, of suitable size, is first applied, 
leaving the zipper front open. The deflated rubber tube is placed over 
the fundus and sides of the uterus and the cross strap is adjusted. The 
zipper front is closed and the side laces adjusted so that the jacket is 
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snug yet comfortable. The inner tube is then inflated with a hand pump 
until the pressure attained is sufficient to produce further descent of 
the presenting part, without any added appreciable discomfort to the 
patient. Fig. 3 is a lateral view of the binder as applied. 

From the foregoing description, it is obvious that this binder differs 
from all others in its use of an inflatable tube as the means of aiding 
labor. This produces the following advantages: (1) Pressure is exerted 
directly on the fundus and sides of the uterus; (2) this evenly dis- 
tributed pressure is transmitted to the uterine contents and the present- 
ing part is thereby forced toward the pelvic outlet; (3) as the presenting 


part descends, the ‘‘slack’’ is automatically taken up by the pressure 
in the inflated tube and no further adjustment of the binder is neces- 
sary, as in the case of the current binders; and (4) there is no ‘‘erawl”’ 
of the binder. Fig. 4 illustrates diagrammatically the mechanical prin- 
ciples involved. 

Indications for Use 


Consensus of opinion limits the use of an obstetric binder to the see- 
ond stage of labor. Earlier application may result in premature sepa- 
ration of the placenta or possible intracranial injury to the fetus. In the 
second stage, the binder finds its greatest use in cases of malposition of 
the vertex, e.g., occipitoposterior, occipitotransverse, and abnormal 
attitudes (deflections). It is also of value in cases with normal vertex 
positions, associated with uterine lag or inertia due to abdominal wall 
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weaknesses, such as diastasis recti, ventral hernia, thin musculature, and 
pendulous abdomen due to multigravidity. The binder causes further 
descent of the presenting part, rotation occurs, the second stage is 
shortened; all of which may result in a decrease in the number of op- 
erative deliveries. 

A number of indications for the use of this binder, in the first stage 
of labor, have been suggested. For example, it may prove of value in 
a trial of labor in borderline cases of cephalopelvie disproportion, or in 
placenta previa marginalis, by forcing the presenting part against the 
bleeding area. However, I wish to state that I have had no personal 
experience with the binder in the suggested indications and therefore 
do not recommend its use during the first stage by anyone who has not 
had considerable experience with the use of binders. 

The author wishes to thank Dr. M. Spiege! and Mr. B. Saxon for the drawings 
used in this article. 


541 MILLER AVENUE 


Jones, W. N.: Gynecologic Problems of Elderly Women, South. Surgeon 10: 203, 
1941. 


Pyuria, senile vaginitis, prolapsus uteri, and tumors of the external genitals 
and vulva are the common gynecologic problems encountered in elderly women. 
For pyuria without hematuria the conservative therapy of rest, heat, diet, and 
urinary antiseptics is advocated by Jones. 

In senile vaginitis we must search for a causative lesion or fungus growth. 
When the cause is undetermined, stimulation of metabolism of the vaginal 
mucosa is needed. This is best done by vitamin A administration, high vitamin 
diet, and daily vaginal insertion of tablets containing acidified glycogen. 

The type of uterine prolapse and the degree of injury of the supporting struc- 
tures dictate the choice of operative procedure. Four operations are suitable, 
namely: vaginal hysterectomy, the Watkins interposition operation, the Man- 
chester parametrial fixation operation, and LeFort’s colpocleisis. Often a com- 
bination of two procedures or a composite operation is the most efficacious. 

Tumors of the vulva and external genitals make up the greater number seen 
in this group. Usually they are slow growing and well differentiated. Epithelioma 
of the vulva is the most common and the most favorable to excision. Surgery is 
the treatment of choice. 

J. P. GREENHILL. 
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Department of Statistics 


CLINICAL-PATHOLOGICAL STUDY OF THE INFANT AND 
FETAL MORTALITY FOR A TEN-YEAR PERIOD AT 
THE CHICAGO LYING-IN HOSPITAL* 


Evita L. Potrer, M.D., anp Frep L. Apatr, M.D., Cuicaco, IL. 


(From the Department of Obstetrics and Gynecology of the University of Chicago 
and the Chicago Lying-in Hospital) 

ROM the opening of the present Chicago Lying-in Hospital on May 21, 1931, 

until July 1, 1941, a period of approximately ten years, there have been 27,52] 
infants born in this institution. Included are 293 pau's of twins and two sets of 
triplets. During the same interval approximately 900 additional women lave been 
patients in the hospital because of the termination of pregnancy prior to the time 
that birth must be reported. 

The total mortality among the reportable infantst was 4.28 per cent; 614 were 
born dead and 559 were born alive but died before leaving the hospital. An infant 
was considered liveborn if the heart was beating at the time of birth, regardless of 
whether respiration was established. 

Slightly less than one-half of the fetuses and infants were at term{t (Table I). 
Although 1,000 Gm. are considered the lower limit of viability in this paper, infants 
weighing between 1,000 and 1,500 Gm. frequently do very poorly, and by some in- 
vestigators are also considered previable. In this series almost one-third of the 
dead fetuses and infants weighed under 1,500 Gm.; the mortality among infants 
weighing more than this is 1.6 per cent from death before or during labor, 1.5 per 
cent from death after birth. 


TABLE I. TIME OF DEATH IN RELATION TO THE PERIOD OF GESTATION 


PERIOD OF ANTE PARTUM | INTRA PARTUM NEONATAL | TOTAL 
GESTATION NO. % NO. Go NO. % NO. | & 
Previable 81 7 24 2 9] 8 196 | 17 
Premature 148 12 80 7 27] 23 499 | 42 
Term 143 12 138 12 197 17 478 | 4] 
Total 372 | 31 242 21 559 48 | 1,173 | 100 


Post-Mortem Examination 


Post-mortem examinations have been made on 81 per cent of the infants and 
fetuses who failed to survive. The incidence has risen from 60 per cent of the deaths 


*Assistance in the preparation of these materials was furnished by the personnel of 
Work Projects Administration Official Project No. O. P. 665-54-3-387. 

7In Illinois all liveborn infants, and all stillborn fetuses advanced to the fifth 
month of gestation must be reported to the local Health Department. 

tDetermined by fulfilling two out of three of the fol »wing criteria; Term, 2,500 to 
4,492 Gm., 47.1 to 54 cm., 38 through 42 weeks. Prem: ture, 1,000 to 2,499 Gm., 35.1 
to 47 cm., 29 through 37 weeks. Previable, 400 to 999 Um., 28 to 35 cm., 22 through 
28 weeks. 
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in the early part of the study to 95 per cent in the last few years. The technique 
used in the examinations has been previously described and need not be repeated. 2 
Histologic examination of the lungs was included as a part of every autopsy; in non- 
macerated fetuses and in all liveborn infants the liver, kidneys, thymus, and brain 
were also invariably included, and in the majority, the spleen, pancreas, suprarenals, 
thyroid, pituitary, and gonads were also studied histologically. The liver and supra- 
renal glands of all macerated fetuses were examined for the poasible presence of the 
Trepenoma pallidum. Bacteriologic investigations were included when indicated, 
and during the past few years cultures of the lungs and the heart’s bloed have been 
a routine part of each autopsy. All placentas were subjected to gross and microscopic 
examination. 

It was possible to find anatomic evidence of the probable cause of death in over 
90 per cent of infants at term who died during labor or after birth (Table II). 
In association with all deaths the number of cases in which pathologic changes can 
be demonstrated decreases with decreasing length of gestation, and with earlier death 
in relation to delivery. When death occurred before the onset of labor and the 
fetuses had not yet arrived at the stage of viability, pathologic lesions were visible 
in only 24 per cent. In the entire series of 954 autopsies, demonstrable abnormalities 
were present in 64 per cent. (Maceration was not considered a pathologie change.) 

Evidence of anoxia occurred more frequently than any other abnormal condition 
(Table III). It was most common when death occurred during labor and was found 
with almost equal frequency in premature and term infants. The diagnosis was 
based on the presence of discrete petechial hemorrhages in the lungs or thymus 
and/or petechial hemorrhages in the brain substance. The latter were often visible 


TABLE II. NUMBER OF AUTOPSIES PERFORMED AND PERCENTAGE SHOWING PATHOLOGIC 
LESIONS ACCORDING TO TIME OF DEATH AND PERIOD OF GESTATION 


PERIOD OF ANTE PARTUM | INTRA PARTUM NEONATAL | TOTAL 

GESTATION no. | % NO. % No. | & NO. % 
Previable 71 24.0 | 23 34.8 78 39.8 72 32.6 
Premature 125 3.2 70 74.3 218 70.7 413 63.0 
Term 110 52.7 105 90.5, 154 90.9 369 79.2 
Total 306 42.2 | 198 78.3 | 450 72.0 | 954 | 63.38 


only on microscopic examination. Marked generalized congestion of all viscera was 
almost always associated and interstitial or intra-alveclar pulmonary hemorrhages 
were occasionally found. There were 78 additional infants in whom no abnormalities 
could be demonstrated, plus 75 more who were unexamined at autopsy where clinical 
evidence seemed to indicate that death was due to anoxia. It was also present as a 
complicating factor in 44 infants with traumatic hemorrhage, 29 with malformations, 
12 with pneumonia, and 6 with miscellaneous conditions. This makes a total of 
almost 40 per cent of all infants in whom anoxia was causative or contributory to 
death. 

Trowmatic hemorrhage was believed to be the cause of death only slightly more 
than one-half as often as was anoxia. Included were 114 cases of intracranial 
hemorrhage, one injury of the spinal cord, 2 severe suprarenal hemorrhages, and 4 
infants with ruptured hematomas of the liver. The last 7 infants were all born 
alive; two were premature, 5 were at term. The intracranial hemorrhage was from 
the dural sinuses as a result of rupture of the tentorium in 32 infants, cerebral 
vessels with hemorrhage into the subdural space 16, choroid plexus with hemorrhage 
into one or more ventricles 11, vein of Galen 10, multiple sources 37, unstated 9. 
There were 9 additional fetuses who showed hemorrhage within the skull who died 
before the onset of labor. In those it was believed that the bleeding probably 
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occurred after death. It was also found, but was considered secondary, in asso- 
ciation with 5 deaths from anoxia, 7 from pneumonia, 3 from malformations, 2 
from erythroblastosis, and 1 from syphilis. Mild edema of the meninges with some 
extravasation of blood into the cerebrospinal fluid is often found when death is due 
to anoxia. Such findings were not included as traumatic hemorrhage. 

Major malformations were present in the same number of infants and fetuses as 
were fatal traumatic hemorrhages (14 per cent of the total autopsies). The incidence 
was slightly higher among infants at term than among those that were premature 
or previable; death occurred more commonly during labor than before labor or after 
birth, The malformations included: involvement of the brain and spinal cord, 45; 
heart, 19; gastrointestinal tract, 8; kidney, 4; skeleton, 2; other, 7; multiple loca- 
tions, 45. In ten additional infants, malformations were present but were not con- 
sidered the cause of death. If the incidence of malformations is the sauwe among the 
20 per cent of infants and fetuses who were not examined at autopsy as among those 
who were, the incidence of malformations as a primary cause of death is one in 
every 170 births. 

Pneumonia was found as the primary cause of death in 6 per cent of all fetuses 
and infants. The incidence was twice as great in infants at term as in those who 
were premature or previable, and was twice as common among infants who died after 
birth as among those who were born dead. One premature infant who lived for 
twenty-one days had an associated septicemia and pyoarthritis. There were no 
deaths from primary gastrointestinal, cord, or skin infections. There were also 9 in- 
fants with pneumonia, and 4 with other infections in whom death was believed 
primarily due to intracranial hemorrhage, malformations, or anoxia. 

Blood dyserasias were the cause of death in 29 infants and fetuses. Three of 
these were diagnosed as hemorrhagic disease of the newborn; all were in infants 
at term who were born alive and who died more than forty-eight hours after de- 
livery. It was believed to be the cause of death in one additional infant who was 
not examined at autopsy. This makes only 4 fatal cases of hemorrhagic disease 
among almost 28,000 babies, an incidence of one in 7,000. This is an interesting 
finding in relation to the recent recommendations that have been made concerning the 
administration of vitamin K to every pregnant woman prior to delivery. Although 
the reported incidence of fatal hemorrhagic disease in some institutions has been 
somewhat higher than ours, it still seems hardly feasible to give any medicinal prep- 
aration to several thousand women in order to possibly prevent one death; this 
is especially true when the drug can be given directly to the infant with immediate 
relief of symptoms when the diagnosis of an abnormal prothrombin time is made. 

Erythroblastosis made up the other 26 cases of blood dyscrasias. The diagnosis 
was based on the presence of ectopic areas of erythropoiesis throughout the body, 
marked increase in the number of erythrocytes in the circulating blood, and an 
enlarged spleen. The incidence in this hospital is approximately 1:1,000 births. 

The number of syphilitic infections is surprisingly small. There were only 6 in- 
fants in whom evidence of the disease could be found at autopsy. In only two of 
these was it believed to be the primary cause of death. One of the mothers was 
unregistered, had had no prenatal care, and was admitted to the hospital already 
in labor. There were 27 mothers with a history of a previous syphilitic infection or 
with a positive Wassermann test sometime during pregnancy, but whose infants gave 
no evidence of syphilis at autopsy. 


Deaths Occurring Prior to the Onset of Labor 


Among the 372 fetuses who died prior to the onset of labor almost half were 
macerated; while in the remainder who showed no definite evidence of maceration, 
labor must have been short and death must have occurred within a very short 
time before labor began. 
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The fetuses who died before the onset of labor present one of the most baffling 
problems related to infant mortality. They comprise almost one-third of the total 
fetal and infant deaths and in a large proportion the cause of death is entirely un 
known. The existence of maceration makes autopsy examination somewhat more 
difficult but in general it does not destroy pathologie lesions which may have been 
present before the fetus died. In spite of detailed gross and histologic examination 
no abnormalities could be demonstrated in over one-half of the fetuses in this group 
(Table III). It is evident that except in those with malformations and erythro- 
blastosis (and perhaps even in these two groups) the cause of death must be sought 
in the fetal environment. 

In association with slightly over one-half of the deaths before the onset of labor, 
known environmental conditions were present which may well have contributed to the 
fatal outcome. The majority of these consisted of disturbances preventing normal 
exchange of metabolites between fetal and maternal circulation; they were present in 
33 per cent, and include premature detachment of the placenta, 63; placenta previa, 
16; cord prolapse and entanglement, 27; maternal shock, 3; and other miscellaneous 
conditions, 18. Maternal toxemia was present in 17 per cent. The way in which 
toxemia affects the fetus is in general unknown for in only a small number is in- 
farction of the placenta advanced to a sufficient degree to be responsible. The same 
is true of medical complications of the mother. In neither of these groups is definite 
proof available that they are the actual cause of death, although the incidence of 
such maternal states is much higher among fetuses who died than among those who 
survive. There were six mothers whose Wassermanns were positive at some time 
during pregnancy but in none was syphilis demonstrable in the fetus. 

Such things as premature rupture of membranes (41), hydramnios (11), abortion 
threatened during pregnancy (15), although indicating a disturbance in the intra- 
uterine environment can in no way be directly indicted as a cause of death. In death 
occurring before the onset of labor, the method of delivery can play no part in pro- 
ducing the fatality. Therefore in 40 per cent of the total ante-partum deaths the 
sause is entirely unknown, in 10 per cent the cause is present in the fetus, and in 
50 per cent a possible cause is present in the mother. 


Deaths Occurring During Labor or Delivery 


Among the 242 fetuses who died during labor or delivery the proportion at term 
was considerably greater than among those dying in the ante-partum period or those 
dying after birth. Only 22 per cent of the total group failed to show pathologic 
lesions in contrast to 58 per cent among those who died in the ante-partum period. 
Evidence of anoxia was the most common condition found (Table III), with major 
malformations second, and intracranial hemorrhage third. Intrauterine pneumonia, 
erythroblastosis, and increased intracranial fluid were the only other conditions demon 
strated. In this group the incidence of intracranial hemorrhage demonstrable at 
autopsy among infants at term is approximately three times that among premature 
infants and over four times that of previable infants. 

The most common maternal complications were placenta previa and premature 
detachment of the placenta. These were associated with 26 per cent of all intra 
partum deaths, and except in four instances where major malformations were present, 
interference with intrauterine oxygenation of fetal blood was presumably the cause 
of death. Prolapse or entanglement of the umbilical cord caused an additional 17 
per cent of deaths from anoxia. Three of these fetuses were malformed. 

Toxemia was present in 13 per cent of the mothers. Among these fetuses, 5 were 
not examined at autopsy, 8 showed no pathologic lesions, 9 showed petechial visceral 
hemorrhages, 7 intracranial hemorrhage, 3 were malformed, and 1 had erythro- 


blastosis. 


POTTER AND ADAIR: INFANT AND FETAL MORTALITY 1059 


Difficulty in the passage of the fetus through the birth canal either from inadequate 
size of the bony pelvis or uterine inertia was present as tiie major complication in 
nine instances. The intracranial hemorrhage which was found in four of these 
fetuses probably resulted from the difficult delivery. 

Syphilis had been diagnosed during pregnancy in the mothers of 3 fetuses; two 
showed intracranial hemorrhage and the third was malformed, but in none could 
syphilis be demonstrated. 

Premature rupture of membranes (42), hydramnios (10), and abortion threatened 
during early pregnancy (8) were probably not related to death. The only other 
environmental conditions of any importance were 7 instances of severe maternal 
shock, due to premature detachment of the placenta (1), ruptured uterus (4), and 
unknown cause (2). 


Deaths Occurring After Birth 


Neonatal deaths numbered 559 and made up 48 per cent of the combined infant 
and fetal mortality. Although only 5.4 per cent of all the babies delivered alive 
in the hospital during the period of study were viable prematures, this group accounts 
for 48 per cent of the deaths. The previable infants make up an additional 16 per 
cent of the total mortality. The mortality rate for viable premature infants (weigh- 
ing 1,000 to 2,500 Gm.) born alive in this institution is 19 per cent, and for term 
infants 0.7 per cent, the neonatal mortality for viable prematures thus being 27 
times that of term infants. Seventy per cent of the 559 infants lived less than 
twenty-four hours. 

Four hundred and fifty of the infants who, were born alive were examined at 
autopsy. Over one-fourth showed no pathologic lesions, but of these 47 were 
previable, 64 were premature, and only 15 were at term. The most common ab- 
normality was intracranial hemorrhage, with evidence of anoxia occurring almost 
as frequently. In the majority of these in the latter group, respiratory activity 
was never established. Malformations were third in importance, and pneumonia, 
although much less frequent than the other conditions, assumed a constantly in- 
creasing importance as a cause of death as the infant became older. 

The most common maternal complications in this group are, like those in the still- 
born group, conditions leading to interference with intrauterine circulation. They 
were found in association with 20 per cent of the deaths which occurred after birth 
and include 49 cases of placenta previa, 37 of premature detachment of the placenta, 
and 26 of cord prolapse or entanglement. It is interesting to note that among the 
95 women with placenta previa whose infants died in the ante-partum, intra-partum, 
or neonatal period there were only 4 with malformations, an incidence of about 4 
per cent; among the 1,078 mothers who did not have placenta previa, the incidence of 
malformations was 11.8 per cent. 

Maternal toxemia (including 6 cases of eclampsia) was present in association with 
14 per cent of all deaths after birth. There does not seem to be any definite relation- 
ship between this condition and the anatomic lesions demonstrated at autopsy. 
Among the 74 infants in this group 13 had intracranial hemorrhage, 9 malformations, 
7 evidence of anoxia, 5 erythroblastosis, 5 edema of the meninges, 4 pneumonia; 
15 were not examined at autopsy, and 16 showed no pathologic lesions. 

Various medical complications unrelated to pregnancy (exclusive of syphilis) 
were found as the only complications in 8 per cent of the cases. Fifteen were 
moderate or severe upper respiratory infections; the remainder were diabetes mellitus, 
cardiac conditions, hyperthyroidism, etc. There appeared to be no relation between 
these conditions and the causes of death. Syphilis as shown by a positive Wasser- 
mann test was found in nine mothers but in only one of these was syphilis proved 


in the infant. 
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TABLE IV. PROBABLE CAUSE OF DEATH IN 1,173 FETUSES AND INFANTS 


ANTE- INTRA- 
PARTUM PARTUM eee TOTAL 
CAUSE OF DEATH DEATHS DEATHS a 
NO. % NO. % NO. % NO. | &% 
Anoxia 127 | 34.2] 110 | 45.4} 100 | 18.0] 337 | 28.7 
Placenta previa 16 4.3| 21 8.7 34 6.2 71 6.0 
Premature placental de- 63 | 17.0] 31 12.8 25 4.5] 119 10.1 
tachment 
Cord prolapse or entangle- 27 Ta Bd 14.4 15 2.7 17 6.6 
ment 
Miscellaneous or no known 21 5.6| 23 9.5 26 4.6 70 6.0 
cause 
Birth trauma 0 0; 33 13.7} 119 21.8) 152 | 13.0 
Gross hemorrhage 30 91 
Clinical (no autopsy evi- 3 28 
dence) 
Major malformations 29 7.8| 36 14.9 65 11.3} 130 ‘a 
Infections, acute 5 1.3 6 2.5 44 7.9 55 4.7 
Syphilis 0 0 2 0.4 2 0.2 
Erythroblastosis 9 2.4 2 0.8 18 3.2 29 2.5 
Miscellaneous 0 2 0.8 18 ae 20 1-7 
No pathologic lesions (or no 
autopsy ) 
Premature 133 | 308) 27 11.2} 142 | 25.6] 302 | 29.7 
Toxemia 4] 1.03), at 4.5 2] 3.7 73 6.2 
No abnormalities (non- To 4.5 86 | 15.6] 170 | 14.5 
toxic) 
No autopsy (no pertinent 19 5.1 5 2.2 35 6.3 59 5.0 
maternal complications) 
Term 69 18.5 | 26 10.7 5] 9.1] 146 12.4 
Toxemia 21 a6) 19 4.5 19 3.4 51 4.5 
No abnormalities (non- 32 8.6 4 17 10 137, 46 3.9 
toxic) 
No autopsy (no pertinent} 16 43) di 4.5 22 4.0 49 4.2 
maternal complications) 
372 | 100.0] 242 | 100.0} 559 | 100.0 ]1,173 | 100.0 


Other maternal conditions which constituted the only known abnormalities in- 
cluded: bleeding of unknown cause during pregnancy, 36; uterine inertia, 3; con- 
tracted pelvis, 23 (most of these were delivered by cesarean section) ; difficult de- 
livery, 28; ruptured uterus, 3; and maternal shock of unknown cause, 2. 

Premature rupture of the membranes occurred in 14 per cent of the patients in 
whom there were no other known complications. Twenty-three of these infants died 
as a result of intracranial hemorrhage, 11 of pneumonia, and 12 of anoxia. Twelve 
were grossly malformed, 19 showed no pathologic lesions, one had marked edema of 
the meninges, and 18 were not examined at autopsy. It is probable that some of 
these deaths were due to the increased difficulty in labor and delivery which may 
be attendant on the absence of amniotic fluid. The majority of infants with 
pneumonia died within a few hours of birth; the infection probably had its incep- 
tion in utero as a result of the aspiration of infected amniotic material. 

Twenty per cent of the deaths were unassociated with known complications of 
any kind. The infants of these women died of intracranial hemorrhage (9), anoxia 
(18), malformations (19), pneumonia (5), erythroblastosis (5), and edema of the 
meninges (2); twenty-one showed no abnormalities, and 19 were unexamined at 
autopsy. 


Method of Delivery 


The method of delivery of all infants born in the hospital is shown in Table V. 
The proportionate number of deaths and stillbirths in relation to the total number of 
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eases delivered by each method is lower following the use of low forceps than in 
any other method of delivery. This is largely because forceps are rarely applied 
to a macerated fetus or one which is previable or malformed. In order to arrive 
at a conclusion concerning the importance of the method of delivery in relation to 
mortality, it is necessary to eliminate all fetuses dying before the onset of labor, 
all who are born before reaching viability, and all suffering from malformations, 
erythroblastosis, and syphilis. This eliminates the group in whom delivery could 
not have been related to the fatal outcome, and leaves only those whom delivery 
may have affected. 

The figures thus obtained (Table V) show an identical rate for infants with the 
cephalic pole presenting who are delivered naturally and with the aid of low forceps. 
Forceps are less frequently applied to premature than to term infants, and the pro- 
portion of prematures who died following forceps delivery was only 27 per cent of 
those delivered by this method; whereas 63 per cent of the infants dying after nat- 
ural delivery were premature. Knowing that the general prognosis for survival of 


TABLE V. MORTALITY IN RELATION TO METHOD OF DELIVERY* 


lll 
m DEATHS POS- 
SIBLY RELATED 
TOTAL DEATHS IV 
I TO METHOD OF | percENTAGE 
METHOD OF DELIVERY Prion DELIVERY OF PRE- 
DELIVERIES % OF % OF |MATURES IN 
NO.OF | TOTAL | TOTAL coL. Ill 
DEATHS | DELIV- sa DELIV- 
ERIES ERIES 
Natural cephalic 16.440 498 SA! 191 1.1 63.3 
Low forceps 6,832 100 1.5 74 aes 27.0 
Mid- or high forceps 1,133 59 5.2 48 4.3 12.5 
Version and extraction 246 72 29.3 49 22.0 51.0 
Breech 1,050 208 19.8 86 9.3 61.6 
Cesarean section 1,462 127 8.7 76 5.3 67.1 
Other 158 109 69.0 37 40.3 56.7 
27,321 Lis 4.3 561 2.0 52.3 


*All infants dying in the ante-partum period, those delivered before the period of 
SS all suffering from malformations, erythroblastosis, and syphilis are 
eliminated. 


premature infants is much poorer than that of term infants, one would expect a 
higher mortality in the naturally delivered group on the basis of the greater number 
of prematures. Since this is not found, it indicates that with equal percentages of 
prematures in both groups, the mortality would be proportionately higher after 
forceps delivery than after natural delivery. Of the infants who were examined 
at autopsy, the incidence of intracranial hemorrhage was almost twice as great 
among those delivered by low forceps as among those delivered naturally and makes 
the leading cause of death in the low forceps group (Table VI). There was a much 
smaller proportion (4 per cent) of infants delivered by forceps who were normal 
appearing prematures than among those delivered naturally (20 per cent). Evidence 
of anoxia was the principal lesion found in the natural cephalic deliveries. 


Mortality following breech delivery after appropriate corrections are made is over 
8 times that of natural cephalic delivery. The proportion of prematures to the 
total deaths in each group is almost identical so that the excessive numbers of 
prematures do not seem to be a factor. Intracranial hemorrhage was the principal 
pathologie lesion (43.4 per cent) in these examined at autopsy. This group has a 
higher incidence of prematures without pathologic lesions (23.3 per cent) than does 


any other. 
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Cesarean section shows the unexpectedly high mortality of 5.3 per cent. A 
greater proportion (67.0 per cent) of these infants were premature than were those 
delivered by any other method. The greatest single cause of death among these 
infants who were examined at autopsy was anoxia, with prematurity without 
pathologic lesions, second. Edema of the meninges is much more common following 
birth by cesarean section than it is in any other group. 

The mortality associated with delivery by mid- or high forceps is almost four 
times that following low forceps. Two-thirds of these infants who were examined 
at autopsy gave evidence of intracranial hemorrhage, a greater incidence than was 
found in any other group. The incidence of prematurity (12.5 per cent) was lower 
than in any other group. 


TABLE VI. PatTHOLOGIC LESIONS DEMONSTRATED AT AUTOPSY IN INFANTS WHO 
Micut HAvE BEEN AFFECTED BY THE METHOD OF DELIVERY 


cero, | PREMA- 

No. | TURE; TRAU- 
NUMBER) apwor-| | | MATIC | INFEC- | orner 

CASES | “yy,;. | ABNOR- HEMOR-| TIONS 
mums | MAI RHAGE 
ITIES 
Cephalic, spontaneous 141 7.2% | 20.5% | 39.9% | 19.1% | 10.6% 2.8% 
Cephalic low forceps 53 9.4% 3.8% | 32.0% | 34.0% | 17.0% 3.8% 
Cephalic midforceps So 6.1% 6.1% | 12.0% | 66.6% 8.0% | 0.0% 
Cephalic version and ex- 29 0.0% 6.9% | 37.9% | 48.3% 6.9% 0.0% 
traction 

Breech 60 1.7% | 23.3% | 18.3% | 43.4%] 10.0% | 3.3% 
Cesarean section 6 8.2% | 19.6% | 36.3% 6.5% | 13.1% | 16.3% 
377 | 6.1% | 16.2% | 32.1% | 294% | 114% | 4.8% 


The high mortality following delivery by version and extraction deserves special 
comment. Except for the delivery of a second twin the procedure is rarely used in 
this hospital unless a maternal or a fetal indication for immediate delivery exists. 
This means that the life of the fetus is usually gravely threatened before the opera- 
tion is performed. The mortality following version and extraction for the delivery 
of a second twin is only 4 per cent if 2 macerated fetuses are excluded; even then 
3 of the 5 deaths which occurred were in infants under 2,000 Gm. and were probably 
due to prematurity rather than to the operative procedure. Among 12 infants weigh 
ing over 1,000 Gm. 35 per cent died during labor or after birth when the version was 
performed for other indications. In this 35 per cent (44 infants), a Voorhees bag 
was used to induce labor in 23 because of placenta previa, toxemia, or other com- 
plications. The most common indications for the version among the 21 who went 
into labor spontaneously were placenta previa or a prolapsed cord, but in all cases 
a serious complication was present. In very few instances could the method of de- 
livery be indicted as productive of injury resulting in death. 


Gravidity 
The total number of women delivered include 12,615 primigravidas and 14,397 
multigravidas. The incidence of deaths and stillbirths among multigravidous women 
is 5.2 per cent, a considerably higher rate than among the primigravidas (3.4 ‘per 
cent). The incidence of intra-partum deaths is approximately the same in the two 
groups (primigravidas, 0.88 per cent; multigravidas 0.92 per cent), the incidence of 
neonatal deaths is slightly higher in women who have had previous pregnancies (2.43 
per cent) than in those who have not (1.72 per cent), but the greatest difference lies 
in the ante-partum deaths where the rate is almost 1 per cent higher among multi- 


gravidas (1.80 per cent) than among primigravidas (0.89 per cent). 
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When divided according to length of gestation, the infants of the multigravidas 
show a somewhat higher death rate in all groups, the greatest difference being found 
among the prematures; the incidence of deaths and stillbirths during the premature 
period is 1.3 per cent for primigravidas 2.3 per cent for multigravidas. Multigravidas 
show proportionately many more ante-partum deaths at term (105) than do primi- 
gravidas (38). 

Among the 927 infants and fetuses who were examined at autopsy, the only two 
causes of death which were proportionately higher among primigravidas were birth 
trauma and malformations (Table VII). All of the causes of hemorrhagic disease 
occurred in babies of primigravidas; all erythroblastosis occurred in those of multi- 
gravidas. 


TABLE VII. MATERNAL GRAVIDITY IN RELATION TO CAUSE OF DEATH AS DEMON- 
STRATED BY 954 AUTOPSIES 


PRIMIGRAVIDAS | MULTIGRAVIDAS TOTAL 
% %o %o 
Anoxia 22.4 27.5 25.4 
Traumatic hemorrhage 20.0 10.0 13.6 
Malformations 17.9 12.0 13.6 
Infections, acute 5.9 6.1 5.8 
Syphilis 0 0.3 0.2 
Blood dyscrasias 0.9 4.2 3.0 
Miscellaneous 0.9 2.9 2.0 
No abnormalities 32.0 37.0 36.4 
Total 100.0 100.0 100.0 


Maternal Age 


Both stillbirths and neonatal deaths rise constantly in number in direct relation 
to advancing maternal age. Sampling the age distribution of 2,000 mothers and 
basing the calculations on a similar expected distribution in the entire group the 
combined rate rises from 3.2 per thousand deliveries in the age groups of 15 to 19 and 
20 to 24 to 10.8 between the ages of 40 and 44 (Table VIII). Beyond 24 years of 
age there is a constant, steady rise in the ante-partum, intra-partum and neonatal 
deaths. There is a striking rise in the ante-partum and intra-partum deaths be- 
tween ages 40 and 44. The neonatal deaths, however, are slightly less than in the 
preceding age group. 


TABLE VIII. FETAL AND INFANT MORTALITY IN RELATION TO MATERNAL AGE 


D’STRIBUTION DISTRIBUTION 

DEATH RA 

MATERNAL AGE OF OF TE PER 1000 BIRTHS 
TOTAL BIRTHS TOTAL DEATHS AP biy MND TOTAL 

15-19 7.8% 5.7% 0.8 0.6 1.8 3.2 
20-24 32.0% 23.7% 0.7 0.8 1.7 3.2 
25-29 29.6% 29.3% 1.5 0.8 1.9 4.3 
30-34 20.4% | 22.1% 1.6 0.9 2.2 4.7 
35-39 8.3% 14.0% 2.7 1.1 3.6 7.4 
40-44 2.0% | 5.2% 5.3 2.4 3.1 10.8 
Total 100.0% | 100.0% 1.3 0.8 2.0 4.3 


When the rates are investigated in relation to cause of death a general increase is 
found in practically all causes as maternal age advances (Table IX). It is interest- 
ing to note that the incidence of malformations remains practically the same up to 
40 years of age; the rate for 40 to 44 is practically double that of the preceding 
groups, but the increase is proportionately less than it is for any other cause in this 


| 
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TABLE IX. CAUSE OF DEATH IN RELATION TO DEATH RATE PER 1,000 BIRTHS IN 
EAcuH FIvE-YEAR PERIOD OF MATERNAL AGE 


15-19 20-24 25-29 30-34.) 35-39 | 40-44 
NO. |RATE| NO. |RATE| NO. [RATE] NO. |RATE] NO. RATE| NO. IRATE 
No abnormalities 25}12.0} 6.5| 96/12.0] 82]15.0]} 50/22.0} 17/31.0 
Anoxia 9/ 4.2| 58] 6.7 49| 9.1} 36/16.0) 11/20.0 
Traumatic hemor- 2.8) 3 45| 32] 4.0] 34] 6.2 11} 4.9 5} 9.2 
rhage 
Malformations 421 249) 22) 4.0 14| 6.2 7 12.0 
Infections, acute 3} 1.4 10) 1.5] 21) 336 Si 15 10} 4.4 4| 7.4 
Syphilis 0 2 0 
Erythroblastosis 1} 0.5 4) 0.4] 12) 15 4} 2.0 1} 1.6 
Miscellaneous 0 3| 3.4 Of Tal 5} 0.9 1} 0.4 2} 3.6 
Total 55 | 26 214 |} 28 276 | 25 211/38 126 85) 
Total deliveries 2106 8640 7992 5508 2241 540 | 


same age period. This would suggest that until after 40, advancing age does not 
increase the probability of malformations. Increasing age in general, however, carries 
a proportionately greater probability of an unsuccessful outcome to pregnancy. 


Sex 


In the total number of stillborn fetuses, 52.2 per cent were maies, 47.8 per cent 
females; the ratio was identical in deaths occurring in the ante-partum and intra- 
partum periods. A greater proportion of males (59.2 per cent) to females (40.8 
per cent) was found in the infants dying after birth. The preponderance of males 
over females is slight among the infants and fetuses dying in the previable period 
(51.0 per cent males) and rises in the premature group (55.2 per cent males) to 
reach its height among the infants at term (59.7 per cent males). 

The ratio for the country as a whole averages 51.2 per cent males among all 
reportable live births; that for an eight-year period at the Chicago Lying-in Hospital 
is 52.9 per cent males. In the present series, the ratio among all stillborn fetuses 
and among all fetuses and infants dying in the previable period was approximately 
equal to that in the general birth rate. Among infants who were born alive and 
subsequently died, and among all of those, both liveborn and stillborn who were at 
term before death occurred, the ratio of males was abnormally high. This is in con- 
trast to a frequently found statement that the earlier death occurs during the course 
of pregnancy the higher the proportion of males. 

In the total 1,173 fetuses and infants, 55.5 per cent were males, 44.5 per cent 
females. The causes of death in the two groups failed to show notable variations. 
The highest percentage of males, falls in the groups with evidence of trauma (60.87 
per cent), the lowest in the group of malformations (45.8 per cent) (Table X). 


TABLE X. CAUSE OF DEATH IN RELATION TO SEX 


MALE | FEMALE TOTAL 

% | % NUMBER 

Anoxia 57.3 42.7 242 
Traumatic hemorrhage 60.8 | 39.2 130 
Malformations 45.8 | 54.2 130 
Infections, acute 56.6 | 43.4 55 
Syphilis 100.0 | 0 2 
Erythroblastosis 46.4 | 53.6 29 
Miscellaneous 55.0 45.0 20 
No abnormalities 54.3 45.7 346 
No autopsy 57.3 | 42.7 219 
Total 52.5 | 47.8 1173 
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Summary 


A summary of the probable causes of all stillbirths and infant deaths at the 
Chicago Lying-in Hospital for a ten-year period is found in Table III. Interference 
with the circulation of the fetus while it is still in utero appears to cause more deaths 
than any other condition. With death occurring before the onset of labor this is 
most commonly premature placental detachment; with death during labor it is most 
often cord prolapse or entanglement; and in death after birth it is most often 
placenta previa. In actual numbers premature placental detachment occurred with 
one and one-half times the frequency of the other conditions. 

Second in importance is prematurity, although it is highly probable that this 
should rank first because the combination of a harmful maternal complication and 
prematurity is doubtless more likely to result in a fatality after birth than would 
be the same complication acting on an infant at term. The fetuses who die before 
the onset of labor and the majority of those dying during labor cannot be considered 
to have died because of prematurity. The total number of prematures who die 
without specific lesions and whose deaths are probably due to inadequate develop- 
ment make up 25.6 per cent of deaths after birth, but only about 12 per cent of the 
total mortality. 

Birth trauma accounts for 13 per cent of the deaths. Included with the infants 
showing specific intracranial hemorrhage are 31 infants who either were not sub- 
jected to autopsy or who exhibited no gross bleeding, but in whom there was diffi- 
culty in effecting delivery or in whom there was clinical evidence of trauma in the 
infant after birth. 

Major malformations are almost equal to traums as a cause of death. In deaths 
occurring in the neonatal period, malformations are second only to prematurity 
as a causative factor. 

Infections are not common during this period, and the few which are found con- 
sist almost entirely of pneumonia. 

Erythroblastosis, syphilis, and a few miscellaneous conditions make up the re- 
mainder of the conditions producing death. 


Conclusions 


Stillbirths and deaths among infants during the first ten days of life are almost 
entirely due to conditions affecting the fetus before or during birth and are only 
rarely due to diseases which are intrinsic in the fetus or which result from exposure 
to deleterious influences after birth. Seventy per cent of all the infants who were 
born alive but who ultimately died before leaving the hospital survived less than 
twenty-four hours. 

The most common lesions demonstrable at autopsy were those indicative of 
anoxia; traumatic hemorrhage and malformations tied for second place. 

Spontaneous cephalic delivery and delivery by low forceps were associated with 
the same proportionate number of deaths. A proportionately greater number of 
deaths followed all other methods of delivery. 

The total death rate was higher among multigravidas than primigravidas and 
constantly increased with advancing age. 
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Editorial 


Artificial Insemination 


HE control ot fertility on the one hand and the relief of sterility 
: the other are among long-standing questions which have oe- 
cupied the attention both of the medical profession and the laity. The 
attempts to solve the problems associated with them have developed 
methods and procedures not always associated with sincere beliefs and 
honesty. Propaganda, often hysterical and far from altruistic, has been 
combined with commercialism to a degree which has interfered with, 
rather than furthered, scientific progress. The lay mind frequently is in- 
flamed in its demands upon professional sources for relief from sterility 
for example, and the opportunity has not been neglected by those who 
have found it a source of profit and aggrandizement. And, in attempt- 
ing to stem the tide, the seeker for truth finds his way impeded by ac- 
cusations of narrow mindedness and lack of vision, if nothing more. 

A phase of this subject which has been given widespread attention in 
recent years is the relief of childlessness sterility in the wife by resort 
to artificial insemination from a donor not the husband of the patient. 
The procedure designated as homologous insemination may be justified 
and is not here under consideration. On the other hand, the legal, 
ethical, and religious considerations involved in the heterologous variety 
have become subordinated in the attempt to satisfy a woman desirous 
of bearing her own child. It would appear that the transfer of the ex- 
periences of veterinary practice to the human subject have been employed 
without a full recognition of the civilized acceptance of the marriage 
state as a prerequisite to the legitimacy of offspring. This somewhat 
broad construction may be objected to by those who believe, and per- 
haps quite honestly, that, in exceptional cases, a resort to such practices 
is justified. The increasing knowledge about the physiology of human 
reproduction, however, must lead to the inevitable conclusion that the 
need for heterologous artificial insemination is steadily diminishing. The 
publicity which has been given to the procedure through certain glamor- 
ous articles in the medical and lay press, moreover, can only be regarded 
as unfortunate and misleading. 

The claimed results by certain proponents of the popularly designated 
‘‘test-tube baby’’ method must be subjected to critical analysis such as 
is attempted by Dr. Folsome in an article which appears in the current 
issue of the JouURNAL. Without access to personal histories and data, it 
could be based merely on the published paper, nevertheless it calls for 
sareful reading. Among other things it is of interest to observe in Sey- 
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mour and Koerner’s article* that in approximately 9,500 children 
‘‘sired,’’ as the authors term it, by this method, there were no mal- 
formations, a less than usual incidence of abortions and ectopies and, 
strangely, there is no mention of the usual proportion of twins. As 
Folsome succinctly states, normal coitus appears less successful than the 
suggested substitute. 

Whether ethical considerations should be subordinated to those of a 
material character in an attempt to relieve sterility in a woman under 
the circumstances quoted, is more than an academic problem. Possibly 
scientific attainment can achieve certain successes in the human subject 
as it has in animals. But is it desirable to lower accepted human rela- 
tionships in this respect and, in a sense, to place them on a level with 
the propagation of animal life undertaken for convenience and gain. 
If we are to set aside the fundamentals of marriage in carrying out this 
procedure, what would be the ultimate effects on our much vaunted 
modern civilization? The Christian and legal concepts of marriage, to- 
gether with its rites and responsibilities, in the course of time, would 
likely be thrown into the discard. Can we afford to overturn at this or 
any other time the morality of the marriage state and approve the ac- 
ecompanying unphysiologie practices essential to carrying out the proce- 
dures advocated to overcome sterility in a group of frustrated women? 

The problem referred to cannot be dismissed by a shrug of the 
shoulder. Its implications are much too serious. It is to be hoped that 
further discussion may be stimulated by Dr. Folsome’s contribution. 


*J. A. M. A. 006: 2747, 1941. 
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Correspondence 


The Richardson Composite Operation for Uterine 
Prolapse a Misnomer 
To the Editor: 

In the January, 1943, issue of the AMERICAN JOURNAL OF OBSTETRICS AND GYNE- 
COLOGY, there appeared an article by Drs. Richard W. Te Linde and Edward H. 
Richardson, Jr., entitled ‘‘End Results of the Richardson Composite Operation for 
Uterine Prolapse.’’ The technique of this operation was devised and published by me 
in November, 1937 (Am. J. Osst. & Gynec. 34: 814, 1937), under the title ‘‘ An Effi- 
cient Composite Operation for Uterine Prolapse and Associated Pathology.’’ In this 
paper there is included the following paragraph: ‘‘ Now all of these requirements can 
be adequately met by judicious selection from such well-established vaginal opera- 
tions as those discussed above, which are widely employed today in the treatment 
of vaginal hernias, certain of their most dependable features and combining these 
into a composite reconstructive plan more comprehensive in scope and of greater 
flexibility and efficiency than any one of the contributing models. In the opera- 
tion about to be described this is precisely what I have done; consequently, no 
claim of originality is made in its presentation beyond that involved in the con- 
struction of what I believe to be an improved plan out of borrowed units for each one 
of which I hereby make grateful acknowledgment to the distinguished gynecologists 
who originally devised them.’’ A reading of the context will reveal to anyone in- 
terested exactly why and how I happened to devise and recommend this operation. I 
wish now to state that this was done independently and that neither at the time of 
my publication nor since, until yesterday, March 23, 1943, had I the slightest knowl- 
edge that anyone else had preceded me in such an effort. On yesterday, however, 
thanks to the courtesy of Dr. Ludwig Emge, I received a reprint of an article which 
was published in 1919 by the late Dr. Alfred B. Spalding who, as many will recall, 
was Dr. Emge’s predecessor at Stanford University School of Medicine, entitled 
‘*A Study of Frozen Sections of the Pelvis with Description of an Operation for 
Pelvic Prolapse’’ (Surg., Gynec. & Obst. 29: 529, 1919), in which he describes and 
illustrates a plan differing from my own only in minor details. And I may add that 
neither Dr. Te Linde nor my son, whose recent joint report is referred to above, knew 
anything about Dr. Spalding’s prior publication. 

I am happy, therefore, promptly and without reservation of any kind to concede 
full priority in the development and recommendation of this operation to the late 
Dr. Alfred B. Spalding. Furthermore, I feel sure that I can depend upon the as- 
sistance of my professional colleagues throughout the country, which I hereby 
earnestly solicit, in helping me identify this operation in all future publications as 
the ‘‘Spalding Operation for Uterine Prolapse.’’ 


EDWARD H. RICHARDSON, M.D. 


Baltimore, Md. 
March 24, 1943. 
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Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 
MEETING OF OCTOBER 13, 1942 


The following paper was presented: 
Genetic Effects of Radiation of the Germ Plasm. Ramsay Spillman, M.D. (by 
invitation). 
MEETING OF NOVEMBER 10, 1942 


The following papers were presented: 

Carcinoma and Sarcoma in the Same Uterus. Benjamin P. Watson, M.D. (For 
original article, see page 1025.) 

Breech Presentation Treated by Cephalic Version in the Consecutive Delivery of 
1,700 Women. George H. Ryder, M.D. (For original article, see page 1004.) 


MEETING OF DECEMBER 8, 1942 


Moving Picture Demonstration of a Rapid Pregnancy Test. Dr. Samuel H. Geist. 
The following papers were presented: 

Reconstruction of the Human Oviducts. Results Obtained by a New Technique. 
Dr. J. Randolph Gepfert. (For original article, see page 1031.) 

The Status of Artificial Insemination. A Critical Review. Dr. Clair E. Folsome 
(by invitation). (For original article, see page 915.) 
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Department of Reviews and Abstracts 


Selected Abstracts 


Newborn 


Richdorf, L. F., and Kearney, Wm.: Prothrombin Deficiency in the Newborn 
as Affected by Vitamin K and by Prelacteal Feeding, Journal-Lancey 62: 155, 
1942, 


The authors found that newborn infants have variable degrees of prothrombin 
deficiency. This deficiency manifests itself on the second, third, and fourth days 
of life. The deficiency was increased by starvation (feeding water only to the 
infant for 48 hours) which would indicate a possibility of a food disturbance as an 
etiologic factor in hemorrhagic disease. The use of prelacteal feedings had a 
favorable effect on the prothrombin deficiency. Infants that received one milli 
gram of synthetic Vitamin K preparation intramuscularly maintained normal pro 
thrombin times througout the first six days of life. 

WILLIAM BERMAN. 


Davalos, Ricardo Callejas: Study of Psychoneurophysiologic Perceptions of Fetus 
and Newly Born, Rev. méd. cubana 53: 201, 1942. 


Davalos states that at birth the middle ear and eustachian tubes are filled with 
a viscous, thick fluid and that the child is deaf until this viscous mold has disap 
peared. Partial hearing occurs by transmission of sound through the cranial bones. 
Taste can be demonstrated in premature children, and smell in anencephalic children 
from the beginning. At birth, the child has only two cutaneous feelings: agree 
able and disagreeable. All cutaneous feelings are necessarily disagreeable at the 
beginning of extrauterine life, and the child reacts to them by squirming and crying. 
As the paths of nervous conduction develop, the general primary sensations grad 
ually change into perceptions. Perception is present as soon as the child is capable 
of recognizing an object; at this time, the child acquires a perceptive interest in 
the object, and the perception is always associated with movement. 

The perceptive interests develop during the first six months of life and are then 
replaced by motor interests. The child probably has visual sensations from birth 
on, but they are generally (light and darkness). Soon it shows signs of visual 
attention and its eyes follow brilliant objects. From two months on, its interest 
in what it sees increases gradually: red objects especially attract its attention, 
and it recognizes a number of familiar things. 

The child distinguishes between familiar noises from two weeks on, but it 
reacts to the voice only after two or three months. At the end of the fourth month, 
it connects definitely sound with movement and, at six months, it perceives a whole 
range of modulations of various intensities, which have no verbal but a great in- 
tellectual significance. At this age, the child reacts vividly to music and especially 
its rhythm. At ten months, a wide range of sounds is exactly understand and, at 
twelve months, the entire cycle of pure sonority independently of words. 
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Tactile sensation in the newborn is extremely poor. When it is well developed, 
it becomes so to say displaced with the appearance of motility, the tactile sensitivity 
changing into usable motor sensitivity. 

J. P. GREENHILL. 


De Snoo, K.: Cause and Treatment of Icterus Gravis Neonatorum, Monatschr. f. 
Geburtsh, u. Gynak. 113: 150, 1942. 


There is a close connection between icterus gravis neonatorum, hydrops fetalis, 
habitual intrauterine death, and congenital anemia. The author believes that these 
are all different forms of the same disease which is familial in character. In all 
the cases, the placental villi are enlarged, irregular, occasionally edematous and 
show more or less centers of blood cell formation. The metabolic products of the 
stroma of the villi cause morbid symptoms in the infant. The treatment during 
pregnancy consists essentially of a salt-free diet. Premature labor should be in- 
duced. After delivery the baby should be given 30,000 I.U. of estrogen three times 
a day and 0.5 of vitamin K. Labor is induced primarily to prevent intrauterine 
death of the child. The estrogen is given to cheek blood destruction and the vitamin 
K to prevent hemorrhage. 

J. P. GREENHILL. 


Thompson, Samuel A., and Birnbaum, George L.: The Phenomenon of Asphyxial 
Resuscitation, Surg. Gynec. & Obst. 74: 1078, 1942. 


Advanced asphyxia produced in dogs by tracheal obstruction can be relieved by 
suck and blow resuscitation using an inert gas. The percentage of dogs resuscitated 
in this manner is reported to exceed those which can be revived with manual arti- 
ficial respiration, rhythmic inflation, or suction. 

L. M. HELLMAN. 


Birnbaum, George L., and Thompson, Samuel A.: The Mechanism of Asphyxial 
Resuscitation, Surg., Gynec. & Obst. 75: 79, 1942. 


The authors have previously shown that in advanced asphyxia in dogs resuscita- 
tion could be effected by rhythmic inflation and suction with an inert gas. The 
present paper deals with the mechanism of this reflex, and also with various factors 
which tend to modify it. Again using dogs it was demonstrated that the addition 
of 10 per cent carbon dioxide, or bilateral vagus section, inhibited resuscitation. 
Denervation of the carotid seems either to have inhibited resuscitation, or greatly 
modified it, depending on the nature of the inert gas used. Resuscitation with 
inert gas by the suck and blow method was effective in 85 per cent of the experi- 
ments, while manual artificial respiration or rhythmic pressure alone, with nitrogen, 
effected resuscitation in only 12 to 20 per cent. Clinically the authors feel this 
should be of value. 

L. M. HELLMAN. 


Taricco, Giovanni: Contribution to the Etiology of Neonatal Tetanus, Ginecologia 

16 (Series 2): 682, 1939. 

The author reports a case of tetanus in the newborn. The portal of entrance 
was the umbilical cord. Symptoms appeared eight days following delivery. The 
infant died ten days later. 

The pathology, differential diagnosis, treatment, and prognosis of tetanus in the 
newborn are discussed in detail. The author emphasizes three primary points to 
consider in the prophylaxis of tetanus in the newborn: (1) rigorous asepsis in the 
eare of the umbilical cord; (2) passive immunization of the newborn with antitoxic 
serum; and (3) active immunization of the fetus can be secured, to some degree, 
via the placental passage of the antitoxins. 

CLAIR E. FOLSOME. 
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Volpitto, P. P., and Torpin, R.: Apnoea Neonatorum: Its Treatment by a Simpli- 
fied Insufflation Technic, South. M. J. 35: 559, 1942. 


Factors of prime significance in the causation of apnoea are, anesthesia, anoxemia, 
analgesia, acapnia, prematurity, and trauma. Unrelieved apnoea leads to asphyxia 
with consequent irreversible nerve cell damage. The principles underlying the 
treatment of apnoea are, (1) Creation of a patent airway by removal of foreign 
material in the oropharynx and trachea; (2) adequate and immediate artificial 
respiration; and (3) maintenance of body temperature. 

The two generally accepted methods of resuscitation include: (1) Those which 
employ extrapulmonic pressure principles (Drinker and Emerson respirators); and 
(2) Those using intrapulmonic pressure (mouth-to-mouth respiration; Henderson, 
Flagg, E & J Kreiselman resuscitators). The former are not suitable for infants. 
In the method recommended by the authors, a combination of mouth-to-mouth and 
Meltzer-Flagg principles is used. Their apparatus includes a laryngoscope with an 
infant blade, a rubber syringe for oropharyngeal suction, a No. 12 French woven- 
silk catheter, and a Torpin insufflator. The latter is of simple construction anil 
consists of a circular metal trap with a weighted lid ‘‘pop-valve’’ which limits pres 
sure to 20 cm., of water, and two tubes projecting from either side of the trap; 
one of these is for the catheter, and the other, for suction and insufflation. Ad- 
vantages of the apparatus are simplicity, compactness, and low cost. 

The infant is wrapped in a warm blanket and placed on a table with the head 
hyper-extended. Pharyngeal suction is carried out, and, then with the aid of the 
laryngoscope, the catheter is gently passed about an inch beyond the cords. After 
tracheal aspiration, insufflation may be performed, either by mouth-to-tube, or, 
by direct connection to an oxygen tank. With the latter, a simple finger adapter 
may be used to interrupt the flow of oxygen at any desired rate. 


ARNOLD GOLDBERGER. 


Uterine and Tubal Insufflation 


Mocquot, P., Palmer, R., and Pulsford, J.: Importance of Some Technical Details 
in Hysterosalpingography, Rev. franc. de gynéc. et d’obst. 36: 1, 1941. 


The authors recommend the use of a 20 per cent solution of lipiodol for hystero- 
salpingography because of its fluidity and diminished opacity in order to avoid con- 
fusing shadows. They recommend that the injection be discontinued very slowly 
in order to avoid contractions of the uterus. Manometric studies give valuable in- 
formation about the physiology of the uterus and the tubes. In order to obtain 
the best results, particularly in salpingography, x-ray pictures should be taken with 
the patient in various positions. 

J. P. GREENHILL. 


Palmer, R., and Piguet, M.: Hysterography With 20 Per Cent Lipiodol in Cases 
of Fibroids, Rev. franc. de gynéc. et d’obst. 36: 84, 1941. 


The authors report a series of 13 cases of fibroids of the uterus in which hys- 
terography played an important role in the diagnosis and treatment. The authors 
consider the use of lipiodol a most important adjunct in the diagnosis of all intra- 
uterine conditions. 

J. P. GREENHILL. 


Hukata, Y.: Experimental Studies of Hysterosalpingography, Jap. J. Obst. & 
Gynec. 24: 24, 1941. 


It was previously shown that ligation of the Fallopian tubes produces edema of 
the tubes. Ligation of the uterus likewise produces localized edema. The amount 
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of edema in the two Fallopian tubes after iodized oil was injected into only one 
tube was found to be greater on the injected side. The author concludes, therefore, 
that iodized oil stimulates edema. He further contends that when iodized oil 
escapes from the Fallopian tubes it produces adhesions in near-by structures. 

The author also found that the sedimentation rate was increased after the use 
of hysterosalpingography. This is due to physiochemical stimulation by the iodized 
oil. 

J. P. GREENHILL. 


Breitlander and Hinrichs: Pulmonary Emboli After Hysterography Using Jodipin, 
Zentralbl. f. Gynik. 65: 124, 1941. 


A case is reported (Schwerin) in which hysterography had been performed in 
the presence of a tumor which subsequently proved to be a carcinoma. Immediately 
following the injection, the iodized oil preparation escaped into the uterine venous 
system and produced outspoken pulmonary embolism. No symptoms at all followed 
this course. A roentgenogram taken eighteen hours after the occurrence showed a 
wide distribution of the material in the lungs, particularly the right’one. This 
observation confirms in human beings the experiments performed by Boehme in 
eats, that the movement of the venous blood stream is systolic and is dependent 
upon contractions of the left ventricle. 

J. P. GREENHILL. 


Stampfel, K.: Extensive Filling of Uterine Veins With Iodized Oil During 
Hysterosalpingography, Roentgenpraxis 13: 148, 1941. 


Stampfel (Mabrisch-Ostrou) reports two cases of extensive infiltration of 
iodized oil into the uterine veins during intrauterine injection of iodized oil. It 
was striking that no discomfort at the time of injection or afterward was experienced. 
There was no sign of embolus. The author emphasizes that iodized oil should never 
be injected into the uterus without being followed by x-ray pictures. Furthermore, 
x-ray pictures should be taken twenty-four hours or more after the injection of the 
iodized oil. 

J. P. GREENHILL. 


Gerin-Lajoie, L.: Utero-Salpingography, Canad. M. A. J. 44: 555, 1941. 


The author summarizes his technique for lipiodol injection of the uterus and tubes 
using observed pressures of not more than 35 mm. of mercury for the injection. 
He lists acute inflammatory conditions, pregnancy, and hemorrhage as contra- 
indications. He believes that uterosalpingography is very useful in the study of 
patients with sterility, congenital malformations, tumors, and in the investigation 
of certain cases of uterine bleeding. 

CaRL P. HUBER. 


Pineda, Rafael: Kymographic Insufflation in Sterility of Women, Bol. Soc. de 
obst. y ginec. de Buenos Aires 20: 849, 1941. 


Pineda describes Rubin’s kymograph and the technique of its use; he discusses 
its indications and contraindications and the dangers resulting from the faulty 
application and the wrong choice of the time for the test. These risks are easily 
eliminated by careful clinical and gynecologic examination. He mentions the 
sources of error and presents a series of tracings of normal tubal permeability, 
showing the type of oscillations, their form and amplitude. He refers to the 
clinical signs of permeability and particularly to pain in the shoulder after positive 
insufflation. Then he describes the tracings of tubal impermeability and spasm, 
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and of partial obstruction with intra- or extratubal lesion. He discusses the 
kymographie curves obtained in various patients, depending on their hormonal con- 
dition and sexual life and the results of kymographic therapy in sterility of woman. 


J. P. GREENHILL. 


Anesthesia, Analgesia, etc. 


Samuel, M.: The Use of Evipan Sodium or Narconumal for Intravenous Anes- 
thesia in Surgery, Gynecology and Obstetrics, Monatschr. f. Geburtsh. u. Gynik. 
112: 290, 1941. 

More than 100 minor and major operations of a surgical, gynecologic, and 
obstetric nature were performed under intravenous anesthesia by Samuel. No 
adverse effect was observed on the fetus. Anesthesia was complete and no acci- 
dents were observed. The amount of anesthesia necessary was judged by the 
patients’ response to questions during injections and to the presence or absence 


of reflex movements. 
J. P. GREENHILL. 


Whitehouse, Beckwith: Fragarine: An Inhibitor of Uterine Action, Brit. M. 
2941. 


In certain areas of England it is common practice for women to drink an infusion 
of dried raspberry leaves to allay the pains of labor, as well as to relieve dysmenor- 
rhea. The author has directed a study of the pharmacologic action of raspberry 
tea, and presents a preliminary report. 

An active principle, named ‘‘fragarine,’’ was isolated, which was found to cause 
a momentary fall followed by a conspicuous rise in blood pressure in the non- 
pregnant, spinal cat. Simultaneously, relaxation of the uterus occurred. Like 
nicotine, the mechanism of action is apparently two-fold: the adrenal glands are 
stimulated to liberate epinephrine; and, the sympathetic ganglia are stimulated 
with the resultant discharge of inhibitory impulses down the hypogastric nerves. 

On the isolated cat’s uterus in vitro, fairly prolonged contractions occurred. 

Uterine contractions were then measured in three puerperal patients by the 
intrauterine bag method. In each case, following the administration of fragarine, 
contractions diminished in force and frequency, secondary contractions were 
eliminated, and such contractions as occurred were evenly spaced. A slight fall in 
blood pressure was noted, without a subsequent rise. No toxic symptoms occurred. 
The action of pituitrin on the human uterus was inhibited by fragarine. 

The author feels that while further work remains to be done, fragarine may have 
a useful clinical application in inhibiting uterine contractions. 

It is of interest that following the publication of this article, the editor re- 
ceived several letters from English practitioners (page 528), all testifying to the 
efficacy of raspberry-leaf tea in shortening labor and allaying pains. 


FRED L. ADAIR, AND RAYMOND L. YOUNG. 


Philpott, N. W.: Local Anesthesia in Obstetrics, Canad. M. A. J. 45: 539, 1941. 


Local anesthesia has a definite place in obstetrics. The chief indications are: 
(a) In toxic cases especially where the baby is premature; (b) if a general anes- 
thetic is contraindicated or if a competent anesthetist is not available; (c) to aid 


in the spontaneous expulsion of the breech; (d) in any cesarean section if the 
patient is suitable, but especially in those cases complicated by placenta previa, 
severe cardiac disease, or by chronic nephritis. 
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One per cent novocain with adrenalin minims 5 to every 150 c¢.c. is recommended. 
In 83 cesarean sections under anesthesia only 4 of the 80 babies born alive needed 
any active form of resuscitation. This is in direct contrast to the 83 babies de- 
livered by cesarean section under general anesthesia where 23 babies had one or more 
active forms of resuscitation. The advantages for the mother are also many and 
include decreased blood loss, fewer pulmonary complications, and freedom from 
postoperative vomiting, distention, and ileus. 

CARL P. HUBER. 


Thomas, Herbert, and Taylor, Hoyt C.: Anesthesia and Analgesia in Obstetrics 
(With a Report of the Use of Evipal Soluble), Connecticut M. J. 6: 327, 1942. 


One hundred and ten unselected patients were given rectal evipal during labor. 
Of these, 66 primigravidas and 28 multigravidas were given evipal, and scopola- 
mine; 9 primigravidas and 7 multigravidas were given evipal alone; and 6 patients 
were given evipal and morphine. One gram of evipal in 30 cc. of tap water was 
given by rectum after the cervix was 3 em. dilated. This was accompanied by 0.0004 
Gm. of scopolamine hypodermically. There was no prolongation of labor. The 
results are reported as: Good, 70 per cent; fair, 14 per cent; and poor, 16 per cent. 
No definition of the evaluating criteria is given. The two series of evipal alone 
and evipal with morphine are too small for evaluation. Nine instances of fetal 
distress are cited. This seems high, although again the criteria for diagnosis are not 
stated. 

L. M. HELLMAN. 


Beruti, Josue A.: Chloral Hydrate in Labor, Arch. de la Clinica Obst. y Ginee. 
‘“Eliseo Cantén’’ 1: 58, 1942. 


The author reports on ten years’ experience with chloral hydrate used in 500 
eases of prolonged or dystocial labors including (1) hyperdynamia, (2) hypertonia, 
(3) spasmodic contractions, (4) abnormal prolongation of labor because of slow 
dilatation, (5) physical and psychic exhaustion in protracted labor. The study 
was limited to an anlysis of the relation between the medication used and the 
progress of labor as judged by uterine dilatation. In a large number of cases the 
results were negative or doubtful. The author believes that many of these failures 
are attributable to the use of insufficient dosage or administration at an inop- 
portune time. In 28 cases the drug produced regulating and normalizing effects. 
In 15 of these cases the chloral hydrate was given in combination with other sub- 
stances, generally ‘‘Spasmalgine.’’ Four eases selected from the total series pre- 
sented to the Society of Obstetrics and Gynecology of Buenos Aires and published 
in its bulletin, are given in condensed form. The author employs ingenious diagrams 
for recording the progress of dilatation, the administration of treatment, artificial or 
natural rupture of the membranes and expulsion of the fetus. The author con- 
cludes that chloral hydrate is, at times, extraordinarily effective in the correction 
and regulation of uterine dynamics and in the acceleration of dilatation; that it 
produces good results in certain cases of protracted labor and is a remarkable 
restorer of energy in cases of physical and psychic exhaustion. No deleterious 
effects on the mother or the child or on the progress of labor occur if the chloral 
hydrate enemas are not given too frequently and do not exceed doses of 3 Gm. 
There are no unfavorable effects on delivery or on the puerperium. In combination 
with ‘‘Spasmalgine,’’ chloral hydrate frequently has a remarkably accelerating 
effect on cervical dilatation. It has often been observed that chloral hydrate, 
in moderate doses, is more efficient than ‘‘Spasmalgine’’ unless the latter is given 
in very large amounts, thus the hydrate is superior. Like other uterine depressants, 
antispasmodics or hypnotics, chloral hydrate often fails, presumably because it is 
given at the wrong time or in insufficient dosages. 

J. GREENHILL. 


Necrology 


ORMAN R. KRETSCHMAR, Associate Professor of Obstetries 
and Gynecology at the University of Michigan, died at Ann Arbor, 
on May 5, 1948, at the age of 39. 


Item 


Applications for the 1944 examinations of the Board are being received at the 
office of the Secretary, Dr. Paul Titus, 1015 Highland Building, Pittsburgh, Penn- 
sylvania. Booklets of information regarding Board requirements and examina- 
tions, together with application forms, will be sent upon request. 

All applications for the year 1944 must be in the Secretary’s Office not later 
than November 15, 1943, ninety days in advance of the Part I examination date. 

Candidates are required to take both the Part I and Part II examinations. 
The Part I examination consists of the written paper and the submission of twenty- 
five case history abstracts, and will be conducted on Saturday, February 12, 1944. 
This examination will be arranged so that the candidate may take it at or near 
his place of residence. Upon the successful completion of the Part I examination, 
candidates are eligible for the Part II examination consisting of a pathology and 
an oral examination. This is given at the annual meeting of the Board once each 
year, the time and place of which will be announced later. 

The Office of the Surgeon General (U. S. Army) has issued instructions that 
men in Service, eligible for Board examinations be encouraged to apply and that 
they request orders to ‘‘detached duty’’ for the purpose of taking the examina- 


tions whenever possible, 
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Endometriosis and uterus didelphys (Mc- 
Donald), 1038 
ovarian pregnancy associated with, in 
same organ (McKenzie), 126 
Endometrium and ovarian function (Top- 
kins), 55 
eystic glandular hyperplasia of (Dahl- 
Iversen et al.), 721 (Abst.) 


effects of estrogenic therapy upon 
(Hamblen, Hirst, and Cuyier), 
515 


during lacta- 


histologic appearance of, 
and its rela- 


tion, amenorrhea 
tionship to ovarian function 
(Topkins), 48 

Enterocele, vaginal, posterior (Phaneuf), 
490 

Epinephrine, response of human _ uterus 
to (Brown and Wilder), 659 

(Schaffer, Bernado, and 


Episiorrhaphy 
Rodriguez), 543 (Abst.) 
Epithelioma, benign papillary, of vulva 

(Ehrlich and Horowitz), 879 
Erythroblastosis fetalis in Chinese, inci- 
dence of Rh factor and (Levine 
and Wong), 832 
relationship of, to intrauterine 
asphyxia (Rothman and Hop- 
kins), 291 
Rh blood factor in, 
ter, Davidsohn, 
25: 
hepatic changes 
(MacBryde et al.), 


importance of (Pot- 
and Crunden), 


produced by 


Estradiol, 
721 (Abst.) 


benzoate (Siegler and Bauer), 283 
Estriol (Mack), 413 
Estrogen functions based on new method 


of staining vaginal smears 


(Mack), 402 


SUBJECT 


synthetic, new, treatment of prepuber- 
tal vulvovaginitis with (Russ 

and Collins), 175 (Abst.) | 
Estrogenic activity. vaginal glycogen in- | 
dex of, in menopause (Mack), 


407 

therapy, effects of, upon ovarian func- 
tion (Hamblen, Hirst, and Cuy- 
ler), 268, 513 

Estrogens (Hamblen), 147 

and progesterone, relationship of, to | 
edema ot normal and toxemic | 
pregnan (Taylor, Jr., Warner, | 
and Weish), 547 

excretion of, clinical experiments in re- 
lation to (Smith. Smith, and 
Gauld), 23; (Smith, Smith, and 
Schiller), 15 

urinary, in normal menstrual cycle and 


in essential dysmenorrhea 
(Smith, Smith, and Schiller), 15 


in pre-eclampsia, effect of veratrum 
viride upon (Smith, Smith, and 

Gauld), 23 
Estrolin in amenorrhea and sterility 


(Siegler and Bauer), 280 
Estrone (Mack), 411 
hepatic changes produced by (MacBryde 
et al.), 721 (Abst.) 
Estrone-estriol mixture (Mack), 413 
Ethinyl estradiol, clinical trial of (Soule), 


315 
Evipan anesthesia in cesarean’ section 
(Krebs), 207 (Abst.) 


sodium or narconumal for 
anesthesia in surgery, 
ogy and obstetrics 

1074 (Abst.) 
Extracellular water measurements in pre- 


gynecol- 


intravenous 
(Samuel), 


and Goldblatt), 103 


| 
eclampsia (Chesley and Ches- | 
ley), 748 | 
Extraperitoneal cesarean section, prin- 
ciples (Ricci and Marr), 162 (B. 
Rev.) 
Latzko, cesarean’ section 


F 


Factitial proctitis (Randall and Buie), | 
505 


INDEX 


Fallopian tube, prolapse of fimbriated e ts 
of, through operative scar 
anterior vaginal wall (Thunig). 
876 


bilateral adenocarcinoma of (Mullins 
and Mosteller), 1042 

nodular lesions of (Schenken and 
Burns), 624 

senile changes of, sclerosis and re- 


lated (Siddall), 785 

breast, initiation of, importance 
of rest in (Darner and Hunter), 
117 

venous pressure, antecubital 
in normal and toxemic 
568 


Feeding, 


and, 
preg- 


Femoral 


nancy (McLennan), 

Fertility and contraception in southern 
Appalachians (Beebe), 163 (B. 
Rev.) 

urban, group differences of (Kiser), 905 
(B. Rev.) 

Fetal and infant mortality, clinical- 
pathological study of, at Chi- 
cago Lying- = Hospital (Potter 
and Adair), 1054 

chemotherapy, its for, 
placental transmission of sulfa- 
thiazole and sulfadiazine and 
(Speert), 200 


fallible sign of (Lund), 636 
erythrocytes, agglutinogens in (Born- 
stein and Israel), 128 (Abst.) 
mortality of viable babies originally in 
breech presentation (Ryder), 


distress, 


1009 

shock, treatment with desoxycorticos- 
terone acetate (Berlind), 178 
(Abst. ) 

tachycardia during labor (Lund), 636 

Fetus and newborn, psychoneurophysio- 
logic perceptions of (Davalos), 
1070 (Abst.) 

effect of morphine on (Snyder and 
Geiling), 604 

respiratory system in, physiviogy and 
anatomy of (Windle), 177 
(Abst. ) 

Fibroblastic sarcoma, degenerating, of 


uterus complicating pregnancy 
(Igna and Mitchell), 303 
hysterography with 20 per cent 
lipiodol in (Palmer and Piguet), 
1072 (Abst.) 


Fibroids, 


of uterus, “sclerosis of Fallopian tubes 
in (Siddall), 788 
uterine bleeding associated with (Rongy 


and Seley), 392 
vesicovaginal, operations 
(Sunde), 360 (Abst.) 


Fistulas, on 


Fluid intake and salt restriction of, in 
prophylaxis against pre-eclamp- 
sia in patients with water re- 
tention (Chesley and Annitto), 
961 

Fracture and dislocation of both shoul- 
ders as result of eclamptic seiz- 
ure (Corneil). 354 


Fragarine (Whitehouse), 1074 (Abst.) 


G 


Gastroduodenal ulcer, 
foration and 
pregnancy 


during 
rium  (Sandweiss, 


deaths from per- 
hemorrhage of, 
and puerpe- 
Podolsky, 


: Saltzstein, and Farbman), 131 
Gastrointestinal activity, swallowing and, 
in fetal monkey (Speert), 69 


Geographic distribution of obstetrician- 
gynecologist, factors influencing 
(Rovston), 365 

peripheral blood flow during 
(Abramson, Flachs, and Fierst), 


164 
(B. Rev.) 
Glycogen index in menopause (Mack), 402 
Glycopenia in vaginitis and febrile con- 
ditions (Mack), 409 
prophylaxis of. in 
(Wespi), 179 (Abst.) 


Gestation, 


6 
Glandular physiology and therapy, 


Goiter, newborn 


| 


SUBJECT 


Gonadotropin, chorionic (Weaver, Am- 
mon, and Hastings), 1001 
Gonadotropins (Hamblen), 156 
Gonococceal infection, cultural method for 
diagnosis of (Carpenter), 174 
(Abst.) 
improved culture medium in diagnosis 
of (Sulkin and Gottlieb), 174 
(Abst.) 
in women, local therapy in  eaieaniadl 
tine et al.), 172 (Abst. 
sulfanilamide in et al.), 
172 (Abst.) 
sulfapyridine in (Hesseltine et al.), 
Abst.) 


42 
sulfamethylthiazole and sulfathiazole 
therapy of (Mahoney et al.), 
175 
vaginitis (Cohn et al.), 173 (Abst.) 
vulvovaginitis (Cohn et al.), 173 (Abst.) 
Gonorrhea, chronic, of women (Mahoney 
et al.), 175 (Abst. ) 
cure of, in women, minimum bacterio- 
logic criterion of (Lankford and 
Cooke), 685 
in female (East), 172 (Abst.) 
in prostitute, cervical secretion § in 
(Strauss, Horowitz, and Grun- 
stein), 840 
Gonosulfonamides in blenorrhagic infec- 
tions (Brundu), 172 (Abst.) 


Gynecologic infections. short wave ther- 


apy in (De Lisi), 722 (Abst.) 
operations, 358 (Absts.) 
Gynecology. 161 (B. Revs.) 
and obstetrics, 901 (B. Revs.) 
endocrine therapy in (Hamblen), 147 
practical problems in, department of, 
147 


recent advances in (Bourne and Wil- 
liams), 905 (B. Rev.) 
essentials of (Cooke), 903 (B. Rev.) 


evipan sodium or narconumal for intra- 


venous anesthesia in (Samuel) 
1074 (Abst.) 
pathologic and hormones, 720 (Absts.) 
pediatric (Schauffler), 161 (B. Rev.) 


problems of elderly women (Jones), 


1053 (Abst.) 
textbook of (Curtis), 903 (B. Rev.) 


H 


Handbook of Lying-in Hospital, 905 (B. 
Rev.) 

Heart block, complete, complicating preg- 
nancy (Mitchell, Fettes, Jr., and 
Hollander), 340 

disease, rheumatic (Gorenberg), 835 

Heartburn of pregnancy, vitamin B in 
(Hart), 120 

Hematologic standards for healthy new- 
born infants (Chuniard et al.), 
177 (Abst.) 

Hemiplegia, eclampsia with convulsions 
and (Parks and Pearson, Jr.), 
783 

Hemorrhage and perforation of gastro- 
duodenal ulcer, deaths from, 
during pregnancy and puerpe- 
rium  (Sandweiss, Podolsky, 
Saltzstein, and Farbman), 131 

cerebral, eclampsia with convulsions 
and (Parks and Pearson, Jr.), 

post-partum, calcium and quinine in 
labor and (Hart and Noble), 
692 

Heparin in peritoneum for prevention of 
adhesions (Lehman and Boys), 
317 (Abst.) 

Hernia of cul-de-sac of Douglas (Phan- 
euf), 490 

retrovaginal (Dixon), 358 (Abst.) 

Heroin in labor (Lund and Harris), 980 

Histidine test (Kapeller-Adler) in diag- 
nosis of pregnancy (Goodfriend 
and Daniel), 140 

Home delivery service (Makepeace), 545 
(Abst. ) 
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Hormones, female sex, lingual applica- 
tion of (Miescher and Gasche), 
722 (Abst.) 
in human reproduction (Corner), 901 
(B. Rev.) ‘ 
sex, absorption of, by skin (Mussio- 
Fournier and Albrieux), 723 
(Abst.) 
Hormonology of climacteric (Ross), 497 
Hydatidiform mole and associated tumors 
of chorion (Williams), 432 
repeated (Bottiroli), 721 (Abst.) 
Hydradenoma vulvae (Danforth), 329 
Hydrocephalus, external, mild, associa- 
tion of, with death in early 
days of life*(Potter and Rosen- 
baum), 822 
Hyperplasia and luteinization of ovarian 
stroma associated with mascu- 
linization (Rottino and Mc- 
Grath), 8638 
eystic glandular, of endometrium (Dahl- 
Iversen et al.), 721 (Abst.) 
Hypertension and pregnancy (Mussey, 
Hunt, and Sluder), 224 
essential, uterine bleeding associated 
with (Rongy and Seley), 392 
Hypertensive disease (Williams and 
Weiss), 5 
acute (Mussey, Hunt, and Sluder), 
998 


Hypertensive-albuminuric pregnancy, 
group incidence of, under new 
classification (Kellogg and 
Reid), 651 

Hyperthyroidism complicating pregnancy 
(McLaughlin, Jr.. and McGoo- 
gan), 591 

Hypomenorrhea, effect of low-dosage ir- 
radiation to pituitary gland and 
ovaries in (Reidenberg), 977 

Hypoprothrombinemia neonatorum and 
relationship to vitamin K (Rou- 
hunkoski and _ “Saksela), 179 
(Abst.) 

Hysterectomy, supravaginal, vaginal de- 
livery of six months’ living 
child after (Connors, Cresci, 
and Glass), 309 

total, and _ cholecystectomy, surgical 
considerations in (Diaz and 
Anido), 360 (Abst.) 

vaginal, in treatment of gynecologic 
conditions (Mattson), 358 
(Abst.) 

Hysterography, pulmonary emboli after, 
using jodipin (Breitlander and 
Hinrichs), 1073 (Abst.) 

with 20 per cent lipiodol in fibroids 
(Palmer and _ Piguet), 1072 
(Abst.) 

Hysterosalpingography (Hukata), 1072; 

(Mocquot et al.), 1072 (Abst.) 

iodized oil during, extensive filling of 
uterine veins with (Stampfel), 
1073 (Abst.) 

Hysterotomy, abdominal, termination of 
pregnancy before viability 
(Johnston), 542 (Abst.) 


I 


Icterus gravis neonatorum, cause and 
treatment of (De Snoo), 1071 
Abst.) 
of (Esch), 178 
Abst. 
Iliac lymphadenectomy for Group II can- 
cer of cervix (Taussig), 733 
Implantation of trichomonas tenax (buc- 
calis) into human vagina (Feo 
and Stabler), 52 
Incontinence, urinary, in women (Coun- 
seller). 479 
Infant and fetal mortality, clinical-path- 
ological study of, at Chicago 
Lying-in Hospital (Potter and 
Adair), 1054 
excessive size of, obstetric problems 
rey from (Wilson), 545 
(Abst.) 
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Infant—Cont’d 
newborn, blood prothrombin in (Ross 


and Malloy), 179 (Abst.) 
circumcision of, by cauterization (Col- 
vin and Bartholomew), 899 
healthy, hematologic standards for 
(Chuniard et al.), 177 (Abst.) 
respiratory system in, physiology and 
anatomy of (Windle), 177 
(Abst.) 
normal, and sympus monster with short 
cord in twin pregnancy (Hirsch 
and Hirsch, Jr.), 889 
of, weight gain in pregnancy 
and its relation to, and _ to 
length of -labor (Kerr, Jr.), 950 
Infection, gonococcal, cultural method for 
diagnosis of (Carpenter), 174 
(Abst. ) 
improved culture medium in diagnosis 
of (Sulkin and Gottlieb), 174 


weight 


(Abst. ) 
in women (Hesseltine et al.), 172 
(Abst.) 
sulfapyridine in (Hesseltine et al.), 
172 (Abst.) 
sulfamethylthiazole and sulfathiazole 
therapy of (Mahoney et al.), 
175 (Abst.) 
gynecologic, short wave therapy in (De 
Lisi). 722 (Abst.) 


In memoriam, Charles Virgil Mosby, 1 


Reuben Peterson, 731 
Insemination, artificial, 1066 (Fdit.) 
status of (Folsome), 915 
Instrument for rupturing membranes (De- 
Costa), 355 
Insufflation, kymographic, in_ sterility 
(Pineda). 1073 (Abst.) 
technique, simplified, in treatment of 
apnoea neonatorum (Volpitto 


and Torpin). 1071 (Abst.) 
uterine and tubal, 1072 (Absts.) 


uterotubal, kymographic, uterine and 
tubal contractions by (Rubin), 
419 
Internal medicine in old age (Mueller- 
Deham and Rabson), 906 (B. 
Rev.) 
Intestinal tissue in umbilical cord (Bart- 


lett and Marshak), 1046 

Intradermal test, ecclostrum. for diagnosis 
of pregnancy (Allen and Don- 
aldson), 208 

Intrauterine asphyxia, relationship of 
erythroblastosis fetalis to (Roth- 
man and Hopkins), 291 

Iodine vapor method (Mack), 402 

Iodized oil during hysterosalpingography, 
extensive filling of uterine veins 
with (Stampfel), 1073 (Abst.) 

Iontophoresis with acetyl beta methyl 
choline chloride, treatment of 
acute inflammatory pelvic 
masses of tubal origin by (Craig 
and Kraff), 96 

Irradiation, low-dosage, to pituitary gland 
and ovaries in amenorrhea and 
dysfunctional uterine bleeding 
(Reidenberg), 971 

of cancer of cervix, ureteral obstruc- 


tion following (Hoffman), 909 
(Abst.) 

preoperative, effect of, on adenocar- 
cinoma of uterus (Schmitz, 


Sheehan, and Towne), 377 
American Association of Obstetric- 
ians, Gynecologists, and Ab- 
dominal Surgeons, 361 
Board of Obstetrics and Gynecology. 
c., 180, 360, 546, 728, 913, 1076 


Item, 


K 
Kapeller-Adler (histidine test) in diag- 
nosis of pregnancy (Goodfriend 
and Daniel), 140 


Kennedy operation (Counseller), 484 
Krukenberg tumor (Copland and Colvin), 
59 


| 


INDEX 
L 
La Paquisalpingitis Hemorragica (Saler- 
no), 905 (B. Rev.) 


Labor, 543 (Absts.) 
and puerperium in overweight 
(Zoller), 545 (Abst.) 
anesthesia in, sympathetic (Shumacker, 


women 


Manahan, and Hellman), 129 

calcium and quinine in, and post-par- 
tum hemorrhage (Hart and 
Noble), 692 

chloral hydrate in (Beruti), 1075 
(Abst. ) 

deaths occurring during (Potter and 
Adair), 1058 

diacetyl-morphine in (Lund and Har- 


ris), 980 
effect of morphine on (Snyder and Geil- 
ing), 609 
fetal tachycardia during (Lund), 
heroin in (Lund and Harris), 980 


636 


length of, observation on syntropan on 
(Cron, Banner, and Hovis), 295 
weight gain in pregnancy and its re- 


lation to weight of infants and 


to (Kerr, Jr.), 950 
quinine and calcium in, and post-par- 
tum hemorrhage (Hart and 
Noble), 692 
third stage of, treatment in (Schwartz 
and Richards), 243 
Lacerations, pelvic, uterine bleeding as- 
sociated with (Rongy and 
Seley), 393 
Lactation amenorrhea, endometrium dur- 
ing, histologic appearance of, 
and its relationship to ovarian 
function (Topkins), 48 
and ovarian inhibition (Topkins), 56 
Latzko extraperitoneal cesarean section 
(Williamson and Goldblatt), 103 
Lesions, nodular, of Fallopian tubes 
(Schenken and Burns), 624 
pelvic, left-sided, subsequent to appen- 


dicitis (Faulkner and Weir), 874 
Lipiodol, hysterography with 20 per cent, 
in fibroids (Palmer and Piguet), 
1072 (Abst.) 
Obstetrical and Gynecological 
Society, roster of, 181, 729 
Luteinization of ovarian stroma, hyper- 
plasia and, associated with mas- 
culinization (Rottino and Mc- 
Grath), 863 
Lymphadenectomy, iliac, for Group I 
cancer of cervix (Taussig), 73: 
Lymphangioma, malignant. of ovary 
(Rise, Pearson, and Treadwell), 


Louisville 


884 
M 
Marriage, sex fulfillment in (Groves, 
Groves, and Groves), 166 (B. 
Rev.) 
Married life in an African tribe 
(Schapera), 167 (B. Rev.) 
Masculinization associated with hyper- 


plasia and luteinization of ova- 


rian stroma (Rottino and Mc- 
Grath). 863 
Maternal mortality in breech presenta- 


tions (Ryder), 1010 


welfare, department of, 144 


Medical dictionary, Stedman’s practical 
(revised by Garber), 170 (B. 
tev.) 

Taber’s cyclopedic (Taber and asso- 
ciates), 170 (B. Rev.) 
specialists, directory of, 170 (B. Rev.) 
technology, curriculum for schools of 


(Davidsohn), 169 (B. Rev.) 


Medicine, internal, in old age (Mueller- 
Deham and Rabson), 906 (B. 
tev.) 

leaders of (Kagan), 169 (B. Rev.) 
principles and practice of (Osler and 
Christian), 907 (B. Rev.) 
Membranes, rupturing, instrument for 


(DeCosta), 355 


| 
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Menome trorrhagia, methyl testosterone 

in (Jacoby and Rabbiner), 697 
testosterone propionate in (Jacoby and 
Rabbiner), 697 

Menopause, endometrial pattern in, asso- 
ciation of vaginal bleeding to 
organic pathology and (Millen 
and Shepard), 812 

glycogen index in (Mack), 402 

Menorrhagia, effect of low-dosage irra- 
diation to pituitary gland and 
ovaries in (Reidenberg), 977 

testosterone propionate in (Jacoby and 
Rabbiner), 699 

Menstrual cycle, contractions of» human 
uterus during (Henry and 
3rowne), 927 

estrogenic therapy upon, effects of 
(Hamblen, Hirst, and Cuyler), 
268 

involutional phase of (Ross), 497 

normal, urinary estrogens in, and in 
essential dysmenorrhea (Smith, 
Smith, and Schiller), 15 

Menstruation, anovulatory cyclic (Siegler 
and Bauer), 281 

Metabolism, diseases of (edited by Dun- 
can), 165 (B. Rev.) 

Methyl testosterone in dysmenorrhea and 
menometrorrhagia, clinical eval- 
uation of (Jacoby and Rab- 
biner), 697 

Metrorrhagia, effect of low-dosage irra- 
diation to pituitary gland and 
ovaries in (Reidenberg), 977 

Michigan Society of Obstetricians and 
Gynecologists, roster of, 182, 730 

Mikulicz’s drainage following cesarean 
section or infected cases (Sala 
and Ferrari), 541 (Abst.) 

Monster, sympus, and normal infant, with 
short cord in twin pregnancy 
(Hirsch and Hirsch, Jr.), 889 

Morphine, effect of, on fetus (Snyder and 
Geiling), 604 

on labor (Snyder and Geiling), 609 
in obstetric analgesia, action of (Snyder 
and Geiling), 604 

Mortality, fetal, of viable babies origi- 
nally in breech presentation 
(Ryder), 1009 

Mosby, Charles Virgil, in memoriam, 1 

Mother, prospective (Slemons), 164 (B. 
Rev.) 

Motility of human uterus, effect of pro- 
gesterone and posterior pituitary 
extract upon (Henry and 
Browne), 927 


N 


Necrology, Herman Johannes Boldt, 364 
William Edgar Caldwell, 914 
Howard Atwood Kelly, 364 
Norman R. Kretschmar, 1076 

Neonatal mortalities (Baird and Wyper), 
176 (Abst.) 

tetanus, etiology of (Taricco), 1071 
Abst.) 

Neoplasms, ovarian, 723 (Absts.) 

Nerve block, pudendal, with novocain, 
effect of local anesthesia by 
means of, on cervical dystocia 
oun late in first stage of 
labor (Bunim), 805 

Nervous system, autonomic (White and 
Smithwick), 167 (B. Rev.) 

New England Obstetrical and Gyneco- 
logical Society, roster of, 181, 
729 

New Orleans Obstetrical and Gynecolog- 
ical Society, roster of, 182, 730 

New rom Obstetrical Society, roster of, 
81, 729 

transactions of, 171, 1069 

Newborn, 176, 1070 CAbsts.) 
infant, circumcision of, by cauteriza- 

tion (Colvin and Bartholomew), 
899 


Nodular lesions of Fallopian tubes, study 
and classification of (Schenken 
and Burns), 624 

North Dakota Society of Obstetrics and 
Gynecology, roster of, 182, 730 

Nucleotides, blood, in pregnancy and in 
toxemias of pregnancy (Bonsnes 
and Stander), 827 


O 


Obstetric amnesia and analgesia, vinbar- 
bital sodium for (Bernstine and 
Prince), 851 
analgesia, morphine in, action of (Sny- 
der and Geiling), 604 
analgesic, demerol as (Gilbert and 
Dixon), 320 
pelvis, classification of, morphologic, 
clinical pelvimetry and _ pelvic 
palpation as basis for (Javert, 
Steele, and Powlitis), 216 
problems arising from excessive size of 
infant (Wilson), 545 (Abst.) 
Society of Syracuse Hospitals, roster 
of, 182, 730 
Obstetrical Society of Boston, roster of, 
729 
Society of Philadelphia, roster of, 181, 
729 


transactions of, 171, 540 
Obstetrician-gynecologist, geographic dis- 
tribution of, factors influencing 
365 
Obstetrics, 162 (B. Revs.) 
and fae 901 (B. Revs.) 
endocrine therapy in (Hamblen), 147 
practios’ problems in, department of, 


neon, advances in (Bourne and Wil- 
liams), 905 (B. Rev.) 
anesthesia in, caudal, 718 (Edit.) 
local (Philpott), 1074 (Abst.) 
caudal anesthesia in, continuous (Block 
and Rochberg), 645 
evipan sodium or narconumal for intra- 
venous anesthesia in (Samuel), 
1074 (Abst.) 
Oligomenorrhea, effect of low-dosage irra- 
diation to pituitary gland and 
ovaries in (Reidenberg), 976 
Operation for retroverted uterus (Rendle- 
Short), 358 (Abst.) 
gynecologic, 358 (Absts.) 
Kennedy (Counseller), 484 
on vesicovaginal fistulas (Sunde), 360 
Abst.) 
Richardson Composite, for uterine pro- 
{teLinde and Richardson, 
2 
Operative scar in anterior vaginal wall, 
prolapse of fimbriated end of 
Fallopian tube through 
(Thunig), 876 
Ovarian and uterine function, evaluation 
of pregnanediol complex as in- 
dex of (Siegler and Bauer), 277 
autografts (Kuhn), 704 
blastomas, primary, of adrenal cortex 
type (Kleine), 725 (Abst.) 
cystadenoma, floating (Heller), 724 
Abst.) 
cysts and puerperality (Gavioli), 543 


é st.) 
bilateral dermoid, torsion of (Castro), 
724 (Abst.) 
dysgerminoma (Sailor), 727 (Abst.) 
function, effects of estrogenic therapy 
upon (Hamblen, Hirst, and 
Cuyler), 268, 513 
histologic appearance of endometrium 
during lactation amenorrhea 
and its relationship to (Top- 
kins), 48 
neoplasms, 723 (Abst.) 
pregnancy associated with endometriosis 
in same organ (McKenzie), 126 
primary, with living mother and child 
(Strumpf), 350 
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Ovarian—Cont’d 
stroma, luteinization of. and hyper- 
plasia, associated with mascu- 
linization (Rottino and Mc- 
Grath), 863 
tumors (Geist), 902 (B. Rev.) 
atlas (Barzilai), 901 (B. Rev.) 
management of, in elderly women 
(Goldsmith, Jr.), 518 
Ovaries, cystic degeneration (Week and 
Collins), 723 (Abst.) 
irradiation to, low-dosage, and pituitary 
gland, in amenorrhea and dys- 
functional uterine bleeding 
(Reidenberg), 971 
myeloid tumor of (Sammartino and 
Herrera), 726 (Abst.) 
Ovary, actinomycosis of (Neiman and 
Fahrner), 534 
Brenner tumor of, complicating preg- 
nancy (Rogers), 896 
carcinoma of, treatment of (Walter et 
al.), 909 (Abst.) 
disgerminoma (Hohage), 725 (Abst.) 
(Kirshbaum and Newman), 
337 


lymphangioma of, malignant (Rice, 
Pearson, and Treadwell), 884 
tumors of, benign, associated with as- 
cites and pleural effusion (Mac- 
Fee), 724 (Abst.) 
theca cell and granulosa (Traut and 
Marchetti), 726 (Abst.) 
Oviducts, reconstruction of (Gepfert), 1031 


Pacific Coast Obstetrical and Gyneco- 
_—* Society, roster of, 182, 
730 


Papilloendothelioma ovarii (Kazancigil et 
al.), 725 (Abst.) 

Paralysis in toxemias of pregnancy 
(Parks and Pearson, Jr.), 777 

Pediatric gynecology (Schauffler), 161 (B. 
Rev.) 

Pelvic disease, chronic, resulting from 
childbirth improved operative 
technique (Wilkinson), 723 


(Abst. 
lacerations, uterine bleeding associated 
with (Rongy and Seley), 393 
lesions, left-sided, subsequent to appen- 
dicitis (Faulkner and Weir), 874 
masses, acute inflammatory of tubal 
origin, treatment of, by ionto- 
phoresis with acetyl beta methyl 
choline chloride (Craig and 
Kraff), 96 
palpation and clinical pelvimetry as 
basis for morphologic classifica- 
tion of obstetric pelvis (Javert, 
Steele, and Powlitis), 216 
peritonitis in female infants and chil- 
dren (Schauffler), 143 (Abst.) 
tissue damage, post-partum observation 
of (Gainey), 457 
Pelvimeter, internal, for application dur- 
ing abdominal cesarean section 
(Rudolph), 130 
Pelvimetry, clinical, and pelvic palpation 
as basis for morphologic classi- 
fication of obstetric pelvis 
(Javert, Steele, and Powlitis), 
216 
Perforation and hemorrhage of gastro- 
duodenal ulcer, deaths from, 
during pregnancy and puerpe- 
rium (Sandweiss, Podolsky, 
Saltzstein, and Farbman), 131 
Perineal repair with nonabsorbable suture 
and postoperative Sitz baths 
(Hudgins), 711 
Peripheral blood flow during gestation 
Flachs, and Fierst), 
66 
Peritoneal adhesions, prophylaxis (Boys), 
(Abst.) 
Peritonitis, pelvic, in female infants and 
children (Schauffler), 143 (Abst.) 


Peterson, Reuben, in memoriam, 731 
Pittsburgh Obstetrical and Gynecological 
Society, roster of, 181, 729 
Pituitary extract, convulsions following 
administration of, 362 (Cor- 
respondence) 
posterior, effect of progesterone and, 
upon motility of human uterus 
(Henry and Browne), 927 
gland, irradiation to, low-dosage, and 
ovaries in amenorrhea and dys- 
functional uterine bleeding 
(Reidenberg), 971 
Placenta accreta (Schwartz and Rich- 
ards), 242 
manual removal of (Schwartz and 
Richards), 235 
Placental blood (Ricci and Balaguer), 
717 (Abst.) 
transmission of sulfathiazole and sulfa- 
diazine and its significance for 
fetal chemotherapy (Speert), 
200 
Plaut-Vincent’s cervicitis and vaginitis 
(Weinstein), 136 
Polyneuritis of pregnancy (Jones), 869 
Portland Society of Obstetrics and Gyne- 
cology, roster of, 181, 729 
Postmenopausal bleeding, pathology of 
(Schwartz), 522 
Pre-eclampsia (Williams and Weiss), 8 
and eclampsia (Mussey, Hunt, and 
Sluder), 228 
development of, analysis of some fac- 
tors associated with (Chesley 
and Chesley), 748 
salt restriction and fluid intake in pro- 
phylaxis against, in patients 
with water retention (Chesley 
and Annitto), 961 
urinary estrogens in, effect of veratrum 
viride upon (Smith, Smith, and 
Gauld), 23 
Pregnancy after tubal sterilization (Car- 
rington and Bullitt), 892 
and hypertension (Mussey, Hunt, and 
Sluder), 224 
and puerperium, perforation and hemor- 
rhage of gastroduodenal ulcer 
during, deaths from (Sandweiss, 
Podolsky, Saltzstein, and Farb- 
man), 131 
blood nucleotides in, and in toxemias of 
pregnancy (Bonsnes’ and 
Stander), 827 
cardiac disease in (Turino and Wal- 
lace), 526 
complicated by Brenner tumor of ovary 
(Rogers), 896 
by complete heart block (Mitchell, 
Fettes, Jr., and Hollander), 340 
by degenerating fibroblastic sarcoma 
of uterus (Igna and Mitchell), 
303 
cornual (Radman), 1048 
diagnosis of, histidine test (Kapeller- 
Adler) in (Goodfriend and 
Daniel), 140 
full-term primiparas, unengaged vertex 
in (Tamis and Clahr), 39 
heart disease, rheumatic, as complica- 
tion of (Gorenberg), 835 
heartburn of, vitamin B in (Hart), 120 
hypertensive-albuminuric, group in- 
cidence of, under new classifica- 
tion (Kellogg and Reid), 651 
hyperthyroidism complicating (Mc- 
Laughlin, Jr., and McGoogan), 
59 
ovarian, associated with endometriosis 
in same organ (McKenzie), 126 
primary, with living mother and child 
(Strumpf), 350 
polyneuritis of (Jones), 869 
stilbestrol in termination of (Reddoch 
and Wiener), 343 
toxemias of, blood nucleotides in preg- 
nancy and in (Bonsnes and 
Stander), 827 
cerebral complications occurring in 
(Parks and Pearson, Jr.), 774 
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Pregnancy, toxemias of—Cont’d 
classification of, new, application of, 
in 318 fatal cases (Williams 
and Weiss), 2 
hypertensive, management of (Mus- 
sey, Hunt, and Sluder), 230 
toxemic and normal, antecubital and 
femoral venous pressure in (Mc- 
Lennan), 568 
edema of, relationship of estrogens 
and progesterone to (Taylor, 
Jr., Warner, and Welsh), 547 
tubal, associated with tubal tuberculosis 
(Shannon and Heller), 347 
tuberculosis during, unsuspected, prob- 


lem of, in negro (Tucker and 
Bryant), 678 

twin, short cord in, normal infant and 
sympus monster with (Hirsch 
and Hirsch, Jr.), 889 

urologic diseases of (Crabtree), 162 


(B. Rev.) 
weight gain in, and its relation to 

weight of infants and to length 
of labor (Kerr, Jr.), 950 

Pregnanediol complex, evaluation of, as 
index of ovarian and _ uterine 
function (Siegler and Bauer), 
277 

Premature infant, ariboflavinosis in, pos- 
sible (Stevenson), 58 (Abst.) 

Presentations, breech, treated by cephalic 
versions (Ryder), 1004 

Proctitis, factitial (Randall and Buie), 
505 


Progesterone (Hamblen), 153 
and estrogen, relationship of, to edema 
of normal and toxemic preg- 
nancy (Taylor, Jr., Warner, 
and Welsh), 547 
treatment in pre-eclampsia 
Smith, and Gauld), 24 
effect of, and posterior pituitary ex- 
tract upon motility of human 
uterus (Henry and Browne), 
927 
in amenorrhea and_ sterility 
(Siegler and Bauer), 280 
Prolapse of fimbriated end of Fallopian 
tube through operative scar in 
anterior vaginal wall (Thunig), 
876 
Richardson composite opera- 
tion for (TeLinde and Richard- 
son, Jr.), 29 
Prospective mother (Slemons), 164 (B. 
Rev.) 
Pretein, absorption of, from vagina and 
uterine cervix (Rosenzweig and 
Walzer), 286 


(Smith, 


Progestin 


uterine, 


Prothrombin, blood, in newborn (Ross 
and Malloy), 179 (Awst.) 
deficiency of newborn infant, as af- 


fected by vitamin K and by pre- 
lacteal feeding (Richdorf and 
Kearney), 1070 (Abst.) 
vitamin K and whole blood on, 
effect of (Willumsen et al.), 178 
(Abst. ) 
Pruritus vulvae, 
ment for (Reich, 
Nechtow), 1036 
Psychoses (Ross), 501 
Pudendal nerve block with novocain, 
effect of local anesthesia by 
means of, on cervical dystocia 
occurring late in first stage of 
labor (Bunim), 805 
Puerperal sepsis deaths in Philadelphia, 
analysis of (Briscoe), 


intractable, new treat- 
Button, and 


Puerperium and labor in overweight 
women (Zoller), 545 (Abst.) 

Pulmonary emboli after hysterography 
using Jodipin (Breitlander and 
Hinrichs), 1073 (Abst.) 
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Q 


Quinine and calcium in labor and post- 
partum hemorrhage (Hart and 
Noble), 692 


R 


manual of 
B. Rev.) 
Radium therapy in benign uterine bleed- 
ing (Rongy and Seley), 390 
Renal and cardiovascular disease (Mus- 
sey, Hunt, and Sluder), 227 
Reproduction, human, hormones in (Cor- 
ner), 901 (B. Rev.) 
Respiration, difficulty in beginning, seen 
in infants delivered by cesarean 
section (Bloxsom), 176 (Abst.) 
Respiratory recovery after anoxia 
Windle and Becker), 189 
in fetus and newborn infant, 
physiology and anatomy of 
(Windle), 177 (Abst.) 
Resuscitation, asphyxial, mechanism of 
Birnbaum and Thompson), 
1071 (Abst.) 
phenomenon of (Thompson and Birn- 
baum), 1071 (Abst.) 
neurologic symptoms after (Windle and 
Becker), 190 
Retroflexion and _  hyperanteflexion of 
uterus (Daneff), 360 (Abst.) 
Retrovaginal hernia (Dixon), 358 (Abst.) 
Rh blood factor in erythroblastosis, im- 
portance of (Potter, Davidsohn, 
and Crunden), 254 
factor and erythroblastosis fetalis in 
Chinese, incidence of (Levine 
and Wong), 832 
Rheumatic heart disease 


Radiotherapy, (Friedman), 
907 ¢ 


system 


(Gorenberg), 


Richardson composite operation for 
uterine prolapse, a misnomer, 
1068 (Correspondence) 
end results of (TeLinde 
Richardson, Jr.), 29 
Roster of American obstetrical and gyne- 
cological societies, 181, 729 
Rupture, repeated secondary, of pregnant 
uterus (Pettit), 334 
uterine, after previous cesarean section 
Kahanpwa), 215 (Abst.) 
membranes, instrument for 
(DeCosta), 355 


and 


Rupturing 


St. Louis Gynecological Society, roster of, 
2, 730 
Salpingitis, acute, sulfanilamide and sul- 
fathiazole therapy in (Barrows 
_ and Labate), 82 
isthmica — (Schenken and Burns), 


Salt restriction and fluid intake in pro- 
phylaxis against pre-eclampsia 
in patients with water retention 
(Chesley and Annitto), 961 

San Antonio Obstetric Society, roster of, 
730 


Gynecological 
roi. of, 182, 730 
Sarcoma and carcinoma in same uterus 
(Watson), 1025 
fibroblastic, degenerating, of uterus 
complicating pregnancy (Igna 
and Mitchell), 303 
of uterus (Bosse and Stanton, Jr.), 
_ 262; (Randall), 445 
Sclerosis and related senile changes of 
Fallopian tubes (Siddall), 785 
Scopolamine and demerol (S-140) in 
labor (Roby and Schumann), 


Society, 


Seattle eee Society, roster of, 
Sepsis, puerperal, deaths in Philadelphia 
(Briscoe), 144 
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Septic abortions, treatment of, sodium 
sulfathiazole in (Johnson and 
Talbot), 846 

Sex fulfillment in marriage (Groves, 
Groves, and Groves), 166 (B. 
Rev.) 

hormones, absor ption of, by skin (Mus- 
sio-Fournier and Albrieux), 723 

(Abst. ) 
female, lingual application of (Mie- 
scher and Gasche), 722 (Abst.) 

Shock, fetal, treatment with desoxycor- 
ticosterone acetate (Berlind), 
178 (Abst.) 

Shoulder delivery, principle of physics as 
applicable to (Woods), 796 

Sitz baths, postoperative, perineal repair 
with nonabsorbable suture and 
(Hudgins), 711 

Skull at birth, cerebrospinal fluid present 
within, normal amount of 
(Potter and Rosenbaum), 701 

Society transactions, American Associa- 
tion of Obstetricions, Gynecolo- 
and Abdominal Surgeons, 


Brooklyn Gynecological Society, 171, 
540 


Cc hicago Gynecological Society, 357 
New York Obstetrical Society, I71, 


1069 
casa Society of Philadelphia, 
71, 0 
Washington Gynecological Society, 
908 
Sodium estrone sulfate (Mack), 413 
sulfathiazole in treatment of septic 
abortions (Johnson and Talbot), 
846 


vinbarbital, for obstetric amnesia and 
analgesia (Bernstine and 
Prince), 851 
Sound separation, postoperative, manage- 
ment of (Fallis), 359 (Abst.) 
South Atlantic Association of Obstetri- 
cians and Gynecologists, roster 
of, 181, 729 
Sphincters, innervation of (Counseller), 
482 


Statistics, department of, 1054 
Stedman’s practical medical dictionary 
(revised by Garber), 170 (B 
Rev. ) : 
Sterility and amenorrhea (Siegler and 
Bauer), 
kymographic insufflation in (Pineda), 
1073 (Abst.) 
Sterilization, tubal, pregnancy after (Car- 
rington and Bullitt), 892 
Steroids (Hamblen), 147 
Stilbestrol in termination of pregnancy 
(Reddoch and Wiener), 343 
Stillbirth, high, and neonatal mortalities 
Baird and Wyper), 176 (Abst. ) 
Stroma, ovarian, luteinization of, and 
hyperplasia, associated with 
masculinization (Rottino and 
McGrath), 863 
Sulfadiazine, placental transmission of 
sulfathiazole and, signifi- 
cance for fetal chemotherapy 
(Speert), 200 
Sulfamethylthiazole therapy of gonococ- 
cal infections (Mahoney et al.), 
175 (Abst.) 
Sulfanilamide and sulfathiazole therapy 
in acute salpingitis (Barrows 
and Labate), 82 
in gonococcal infection in women (Hes- 
seltine et al.), 172 (Abst.) 
Sulfapyridine in gonococcal infection in 
women (Hesseltine et al.), 172 
(Abst. ) 
Sulfathiazole and sulfanilamide therapy 
in acute salpingitis (Barrows 
and Labate), 82 
placental transmission of, and_= sul- 
fadiazine and its. significance 
Sap fetal chemotherapy (Speert), 


Sulfathiazole—Cont’d 
sodium, in treatment of septic abor- 
tions (Johnson and Talbot), 
846 
therapy of gonococcal infections (Ma- 
honey et al.), 175 (Abst.) 

Sulfonamide derivative, action of, upon 
genital apparatus of guinea pig 
(Gambino), 333 (Abst.) 

therapy and gonosulfonamides in blenor- 
rhagic infections (Brundu), 72 
(Abst.) 

Supravaginal hysterectomy, vaginal de- 
livery of six months’ living child 
after (Connors, Cresci, and 
Glass), 309 

Surgery and radiotherapy it carcinoma 
of cervix uteri (Winterton), 
912 (Abst.) 

evipan sodium or narconumal for in- 
travenous anesthesia in (Sam- 
uel), 1074 (Abst.) 

Surgical considerations in total hyster- 
ectomy and cholecystectomy 
(Diaz and Anido), 360 (Abst.) 

instruments, history and evolution of 
(Thompson), 169 (B. Rev.) 

Syntropan, observation on, on length of 
labor (Cron, Banner, and 
Hovis), 295 

Syphilis control, serology in (Kahn), 165 
(B. Rev.) 


Taber’s cyclopedic medical dictionary 
(Taber and associates), 170 (B. 


Rev.) 
Tachycardia, fetal, during labor (Lund), 
636 


Teratoma, cystic, infected by Eberthella 
typhi (Duran), 727 (Abst.) 
Test, colostrum intradermal, for diagnosis 
of pregnancy (Allen and Don- 
aldson), 208 
histidine (Kapeller-Adler), in diagnosis 
of pregnancy (Goodfriend and 
Daniel), 140 
Testicular tubular adenoma in two sisters 
(Novak), 856 
Testosterone propionate, clinical evalua- 
tion of, in dysmenorrhea and 
menometrorrhagia (Jacoby and 
Rabbiner), 697 
Tetanus, neonatal, etiology of (Taricco), 
1071 (Abst.) 
Texas Association of Obstetricians and 
Gynecologists, roster of, 182, 730 
Thrombocytopenic purpura (Phythyon 
and Lartz), 715 
Thyroid substance (Hamblen), 159 
Thyrotoxicosis (Ross), 501 
Torsion of uterine adnexa in childhood 
(Neel and Virnig), 326 
Toxemia, relation of excessive water to 
Chesley and Chesley), 749 
Toxemias, hypertensive, of pregnancy, 
management of (Mussey, Hunt, 
and Sluder), 230 
of pregnancy, blood nucleotides in preg- 
nancy and in (Bonsnes and 
Stander), 827 
cerebral complications in 
Parks and Pearson, Jr.), 774 
classification of, new, applic: than of, 
(Williams and Weiss), 2 
Toxemic pregnancy, normal and, ante- 
cubital and femoral venous pres- 
sure in (McLennan), 568 
edema of, relationship of estrogens 
and progesterone to (Taylor, 
Jr., Warner, and Welsh), 547 
Toxoplasmic encephalomyelitis (Paige, 
Cowen, and Wolf), 178 ( Abst.) 
Transactions of Pacific Coast Society of 
Obstetrics and Gynecology 1941, 
904 (B. Rev.) 


Tratamento ‘Das Fistulas Uro-Genitais 


pela Plastica do Desdobramento 
(Rudge), 904 (B. Rev.) 
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Trichomonas tenax (buccalis), implanta- 
tion of, into human vagina (Feo 
and Stabler), 529 
Tubal and _ uterine’ insufflation, 1072 
(Absts.) 
origin, pelvic masses of, acute inflam- 
matory, treatment of, by ionto- 
phoresis with acetyl beta methyl 
choline chloride (Craig and 
Kraff), 96 
pregnancy associated with tubal tuber- 
culosis (Shannon and Heller), 
347 
sterilization, pregnancy after (Carring- 
ton and Bullitt), 892 
tuberculosis in association with tubal 
pregnancy, 347 
Tuberculosis, tubal, in association with 
tubal pregnancy (Shannon and 
Heller), 347 
unsuspected, during pregnancy in negro, 
problem of (Tucker and 
Bryant), 678 
Tumors, benign, of ovary associated with 
ascites pleural’ effusion 
(MacFee), 724 (Abst.) 
Brenner, grooved nuclei of, and Wal- 
thard cell islands, nature and 
significance of (Arey), 614 
of ovary complicating pregnancy 
(Rogers), 896 
granulosa and theca cell, of ovary 
(Traut and Marchetti), 726 
(Abst. ) 

Krukenberg (Copland and Colvin), 59 
myeloid, of ovaries (Sammartino and 
Herrera), 726 (Abst.) 
of chorion, hydatidiform mole and as- 

sociated (Williams), 432 
ovarian (Geist), 902 (B. Rev.) 
atlas of (Barzilai), 901 (B. Rev.) 
management of, in elderly wumen 
(Goldsmith, Jr.), 518 
Twin pregnancy, short cord in, normal 
infant and sympus monster with 
(Hirsch and Hirsch, Jr.), 889 


U 


Uleer, gastroduodenal, deaths from per- 
foration and hemorrhage of, 
during pregnancy and_puer- 
perium (Sandweiss, Podolsky, 
Saltzstein, and Farbman), 131 

Umbilical cord, intestinal tissue in (Bart- 
lett and Marshak), 1046 

Unengaged vertex in full-term primiparas 
(Tamis and Clahr), 39 

Urethra and vesical neck, anatomy of 
(Counseller), 480 

dilatation of, for irritable vesical neck 
(Potter), 708 

Urinary estrogens in normal menstrual 
cycle and in essential dysmenor- 
rhea (Smith, Smith, and Schil- 
ler), 15 

in pre- -eclampsia, effect of veratrum 
viride upon (Smith, Smith, and 
Gauld), 23 
incontinence in women (Counseller), 
479 


Urologic diseases of pregnancy (Crab- 
tree), 162 (B. Rev.) 
Uterine action, inhibitor (Whitehouse), 
1074 (Abst.) 
adnexa, torsion of, in childhood (Neel 
and Virnig), 326 
and ovarian function, index of, evalua- 
tion of pregnanediol complex as 
(Siegler and Bauer), 277 
and tubal contractions by kymographic 
uterotubal insufflation (Rubin), 


4 
insufflation, 1072 (Absts.) 
bleeding associated with essential hy- 
pertension (Rongy and Seley), 
392 
with fibroids (Rongy and Seley), 
39 


with Sets lacerations (Rongy and 
Seley), 


Uterine, bleeding—Cont’d 
benign, radium therapy in (Rongy 
and Seley), 390 
dysfunctional, irradiation to, low- 
dosage, pituitary gland and 
ovaries in (Reidenberg); 971 
effects of estrogenic therapy upon 
oo Hirst, and Cuyler), 
5 
cervix and vagina, absorption of pro- 
tein from (Rosenzweig and 
Walzer), 286 
muscle, chorionic villi retained and en- 
closed in (Borras et al.), 720 
(Abst. ) 
prolapse, operations for, Richardson 
composite, a misnomer, 1068 
(Correspondence) 
Richardson composite operation for 
and Richardson, Jr.), 


rupture atid previous cesarean section 
(Kahanpwa), 215 (Abst.) 

tamponade (Schwartz and Richards), 
240 


veins, extensive filling of, with iodized 
oil during hy sterosalpingography 
(Stampfel), 1073 (Abst.) 

Uterosalpingography (Gerin-Lajoie), 1073 
(Abst. ) 

Uterotubal insufflation, uterine and tubal 
contractions by kymographic 
(Rubin), 419 

Uterus, adenocarcinoma of, effect of pre- 
operative irra diation on 
Sheehan, and Towne), 

carcinoma and sarcoma in same (Wat- 
son), 1025 

treatment and oe of (New- 
comer), 910 Abst.) 

didelphys with (Mc- 
Donald), 1038 

human, contractions of. during men- 

strual cycle (Henry and 
Browne), 927 

motility of, effect of progesterone and 
posterior pituitary extract upon 
(Henry and Browne), 92 

response of, to epinephrine (Brown 
and Wilder), 659 

pregnant, repeated secondary rupture 
of (Pettit), 334 

retroflexion and hyperanteflexion of 
(Daneff), 360 (Abst.) 

retroverted, operation for (Rendle- 
Short), 358 (Abst.) 

sarcoma of (Bosse and Stanton, Jr.), 
262; (Randall), 445 

degenerating fibroblastic, complicat- 
ing pregnancy (Igna and 
Mitchell), 303 


Vv 
Vagina, absent, evolution of treatment for 
(Frank), 359 (Abst.) 
and uterine cervix, absorption of protein 
a (Rosenzweig and Walzer), 
286 

implantation of Trichomonas’ tenax 
aoe? into (Feo and Stab- 
ler), 529 

Vaginal bleeding, association of, to or- 

ganic pathology and endometrial 
pattern in decades before meno- 
pause (Millen and a 812 

cysts (Dutra), 720 (Abst. 

delivery of six nominee living child 
after supravaginal hysterectomy 
em Cresci, and Glass), 


enterocele, posterior (Phaneuf), 490 

flora in children (Hardy), 95 (Abst.) 

glycogen index as basis for human 
assay (Mack), 411 

hysterectomy in treatment of gyne- 
cologic conditions (Mattson), 
358 (Abst.) 
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Vaginal—Cont’d 
smears, staining, new 
trogen functions 
(Mack), 402 
Vaginitis and cervicitis, 
(Weinstein), 136 
glycopenia in, and febrile conditions 
(Mack), 409 
gonococcal (Cohn, Steer, and Adler), 
173 (Abst.) 
treatment of (Allen and Baum), 246 
Vasa previa (Vogt, Jr.), 1044 
Vascular changes in toxemias of preg- 
(Parks and _ Pearson, 
), 776 
Vasomotor symptoms. associated with 
“ climacteric (Ross), 501 
Venous pressure, antecubital and femoral, 
in normal and toxemic preg- 
nancy (McLennan), 568 
Veratrum viride, effect of, upon urinary 
estrogens in pre-eclampsia 
(Smith, Smith, and Gauld), 23 
Versions, cephalic, in treatment of breech 
presentations (Ryder), 1004 
Vertex, unengaged in full-term primiparas 
(Tamis and Clahr), 39 
Vesical neck and urethra, anatomy of 
(Counseller), 480 
irritable, dilatation of urethra for 
(Potter), 708 
Vesicovaginal fistulas, operations on 
(Sunde), 360 (Abst.) 
‘‘iInbarbital sodium for obstetric amnesia 
and analgesia (Bernstine and 
Prince), 851 
Vitamin: 
A and D and cervical erosion (Ohkusa), 
650 (Abst.) 
B in = of pregnancy (Hart), 


method of, es- 
based on 


Plaut-Vincent’s 


in abortions associated with blood 
dyscrasia, 363 (Correspondence) 

and prelacteal feeding, prothrombin 
deficiency in newborn as af- 
fected by (Richdorf and 
Kearney), 1070 (Abst.) 

effect of, and whole blood on pro- 
thrombin deficiency of newborn 
infant (Willumsen et al.), 178 
(Abst. ) 


SUBJECT INDEX 


Vitamin K, effect of—Cont’d 
upon blood prothrombin (Ross and 
Malloy), 179 (Abst.) 
upon hemorrhagic disease of new- 
born (Ross and Malloy), 179 
(Abst. ) 
relationship of hypoprothrombinemia 
neonatorum to (Rouhunk et 
al.), 179 (Abst.) 
Vomiting of pregnancy 
Weiss), 12 
benign papillary epithelioma of 
(Ehrlich and Horowitz), 879 
carcinoma of (Cosbie), 910 (Abst.) 
primary (Berven), 910 (Abst.) 
Vulvovaginitis, gonococcal (Cohn et al.), 
173 (Abst.) 
prepubertal, treatment of, with new 
synthetic estrogen (Russ and 
Collins), 175 (Abst.) 


(Williams and 


Vulva, 


Ww 


Walthard cell islands, and grooved nuclei 
of Brenner tumors, nature and 
significance of (Arey), 614 

War gases (Jacobs), 168 (B. Rev.) 

Washington Gynecological Society, roster 
of, 182, 730 

transactions of, 908 

Water measurements, extracellular, in 
pre-eclampsia (Chesley and 
Chesley), 748 

retention, pre-eclampsia in patients 
with, salt restriction and fluid 
intake in prophylaxis against 
(Chesley and Annitto), 961 

Weight gain in pregnancy and its rela- 
tion to weight of infants and to 
length of labor (Kerr, Jr.), 950 

Wisconsin Society of Obstetrics and Gyne- 
cology, roster of, 182, 730 


x 


Caldwell-Moloy, direct 


plates, 
(Graber and 


measurement of 
Kantor), 112 


X-ray 
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When. in infant isis: any of these 
of milk allergy bes 


ae will find, Mutt Soy an effective 
hypoallergenic’ for 


cow’s 


This emulsified Soy | béan food i is well 
tolerated, highly 3 ‘ious, and easily 
digestible. Its protein, fat, carbohy- 
drate, and minerals closely resemble 
cow’s milk i ir niitritional ‘values.’ MULL- 
formulas arejpin ple to Preparers ex- 

ceptionally pala ti 


Use MULL-SOY. long enough! 


When MULL-Soy is ‘substituted for milk, 
symptoms may abate i ina few days, but 
in severe ¢ases ey may persist consid- 
érably. longer. 


It is also important to continue MULL- 
soy long enough after the abatement of 
syniptoms to pertnit complete. deserisi- 


tization. 


RECIPES FOR OLDER PATIENTS 
Tempting, appetizing MULL-SOY dishes 
for your milk-allergic patients. For 
copies of recipe folder and samples of | 
MULL-SOY, write Borden’s Prescription 
Products Division, 350 Madison Avenue, 
New York City. 

MULL-SOY is availiable at drugstore 
in 15%; fi. oz. cans. 


MULL- 


HYPOALLERGENIC 
SOY BEAN FOOD. 
A BORDEN PRESCRIPTION PRODUCT 


M ull-Soy i. isa liquid emulsified food, prepared 
from water, soy bean flour, soy bean oil, dex- 
trose, sucrose, calcium phosphate, calcium 
carbonate, salt, and soy bean lecithin; homo- 
genized and sterilized. 
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